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OPERATION AND MAINTENANCE MANUAL
FOR

UPPER Bt1ITE CREEK - PART NO. 2
FROM

LITI'LE CHICO CREEK DIVERSION STRUCTURE
DOHNSTREAM 9.3 MILES

BtJTrE COUN'l¥ I CALIFORNIA

SECTION I

INTRODUCTION

1-01. Authorization. The proJeot ''lork covered b~' this manual was
authorized as a part of the Sacramento River and Maj()r_~!\(tM1nor 'l'ribu....__ f
tar:J.es Project, California by an Act of Congress (Public Law No. 534, -,_/1,

Seventy..eighth Congress, Second Session, H.R. 4485), approved 22 \l' (} '/ -'o'/'-
December 1944. This act authorized diversion of a part of Little C' . 11 I

Chico Creek and construction of levees and channel enlargement of !ltl)(\~' I \ (',LX
Upper Butte Creek near the t01'ln of Durham, California, in aocordance j' I J Cil' l \.,\

with recommendations of the Chief of Engineers contained 1n a re- l ~.~ e_.J.JjI\,~}'
port entitled "Sacramento River and Tributaries, California, from }- ? fP' 0 If'

Collinsville to Shasta Dam" (House Document No. 649, seventy-eighth ~ '}f\ . '},oy
Congress, Second Session). -c(J~

)-

1-02 • Location. The Butte Creek levee and channel improvement,
as covered by this manual, (Part No.2) extends from the Little Chico
Creek Diversion structure dOl-Instream along the diversion channel and
Butte Creek about 9.3 miles to old Highway No. 99E. This manual to­
gether With the manu~l for Upper Butte Creek M Part No. 1 dated
April 1955 and entitled, "Upper Butte Creek - Part No. 1 from High"lay
No. 99E Downstream 8.1 Miles ll constitutes the complete operation and
maintenance manuals for the Upper Butte Creek portion of the Sacra­
mento River and Major and Minor Tributaries Project. The project
lies in the Sacramento Valley, California and easterly trom the
Cities of ChiCO, and Durham, in Butte County, California. Butte
Creek rises on the west slope of the Sierra-Nevada Mountain Range
and flows in a general sourhweaterly direction to its junction with
the Sacramento River north of the tOl-In of Meridian, California. The
connecting diversion channel between Little Chico Creek and Butte
Creek 1s about 3 miles long and has intermittent levees along the
right bank. From the junction of Butte Creelr and the Little Chico
Creek diversion channel, levees have been constructed along both
banks of Butte Creek that extend downstream for a distance of about
7.3 miles to old HighHay No. 99E. The project location is indicated
on the location map of Exhibit A~l, inclosed hereWith.

1-03. Description of the Project Works. The projeot works covered
by this manual include the follOWing:

a. The Little Chico Creek Diversion Structure.
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b. The connecting diversion channel between Little Chico
Creek and Butte Creek that is about 3 miles long. Also intermittent
levees along this connecting diversion channel, all as shown on the
t~~f~gs. 9f ,~.xh.ib,~~~' " , , ",','. ",": :.' ' .... ,. " ' ;' ,.y:;(!
'1~\~;~':::~':' ,; .", 0 ',' ,~~, Ol~a~~dflnd.e.xc~vate(lohannel or'.~:n:~tte Creek':azid, . ,< ' ":"~<'~I
le~~e~"~fl1~ng 'b~~~ .~~~,P~:.f17~ '~ts ',~~c~ion.l1ith the dlvi!rsl0r:<l0~~'i" ~:':'~',\;'., '..:~ ~:~.~.i.-;
ftt~eft""iabout·~,7.3'-m'ilea·'··',:,>i.;'/.··.~· , , :.: , ',' ... ...' '. "'"D .L ~'''' ••• , .••--,., ... _,.,~~, .. -, •. c;

1-04. Protection Provided. The project ,'1111 afford flood pro­
tection to the city of Chico from flood flows in Little Chico Creek.
It will also protect from flood flows in Butte Creek the town of Durham,
45,000 acres of adjacent agricultural lands, related buildings, and homes,
U.S. Highway No. 99E" several county highways and three railroads. The
project design flow for Little Chico Creek upstream from the diversion
structure is esti~ated at 6,700 cubic feet per second and downstream

+t. c..f)~rOm the diversion structure the flo\1 in Little Chico Creek is limited
IJ~()1?'" ,.~ 0 2,200'cubic feet per second, which is the non-damaging capacity of

.? I~ ~6t the creek through the City of Chico. The remaining 4,500 cubic feet per
\)~,9 v~ second of floll is diverted over the concrete weir and through the diver-
\) ~ \0 sion channel to Butte Creek. '!he project design flow for this diverSiOn) rf;i. -I-;,,~

channel with a freeboard of 3 feet is 3,000 cubic feet per sccond, how- .-ro- 1/- LIS'll!
ever, a flo\1 of 4,500 cubic feet per second can pass down the channel y~"",
with zcro freeboard. The adopted freeboard for the levees on Butte
Creek downstream from its junction 'lith the diversion channel is such
that it will contain the standard project flood of 40,000 cubic feet
per second with no freeboard, or that it will contain the project
design flow of 21,000 cubic feet per second with 3 feet of freeboard,
whichever results in the higher levee. In the reach from old Highway
No. 99E upstream to the Sacramento Northern Railway the former condit-
ion controls. From the Sacramento Northern Rail\lay upstream to the end
of the Butte Creek levees the latter condition controls. As shown on
the drawings of Exhibit B, the grade of the adopted flood plane profile
varies from elevation 233.6 on the right bank and 226.7 on the left '._ "J

bank at the upper end of the Butte Creek levees to elevation 131.4....at· II' f'. (,
old Highway No. 99E. All elevations are referred to U.S. Corps or
Engineers datum.

1-05. Construction Data and Contractor. Construction required by
the Corps of Engineers to bring levees of Butte Creek to project stand­
ards and to improve the channel was accomplished under the follOWing
contracts:

a. Levce construction and channel improvement along Butte
Creek from old Highway No. 99E upstream to the Durham-Oroville Road
was accomplished under Contract No. DA-04-161-ClVENG-58-5 by w. H.
Darrough &Sons, contractor, during the period from 22 July 1957 to
3 Janual'y 1958.

2



b. mlannel improvement and levee construction on the
Little Chico Creek Diversion and on Butte Creek from the Durham­
Oroville Road upstream 4.3 miles was accomplished under Contract No.
DA~~ ..l67-CIVENG-58-65 by Upropina-Polich-Kral and W. H. Darrough &
Sops i ~l0rltractors, during the period from 26 l-iay 1958 to 24 December
1958. :,
I, c. ,Snagging and clearing on Little Chico Creek through

~ city of Chico was. accomplished under Contract No', DACI'105-71-C-0028
A ~ by Frank J. ~u11er during the period from 22 August 1970 to 30 October

__ 197~Drmling No. 50-!t-4531L . _ ,"

1-06, Flood FlmTS. For purposes of this manual, the term ----
/Ilflood" or "high "ater periodll shall refer to flows when the water
, surface in Butte Creek reaches or exceeds the reading of 10.0 on
the State Department of Water Resources continuous water stage re-
corder and staff gage located on the right bank of Butte Cre,ek 300
feet downstream from the Chico-Oroville bridge crossing.

~"-. ,
1\ filL/"

7ft: J /r,o.· - , ,VI"· . (~-'
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SECTION II

LOCAL COOPERATION REQUIRENENTS

2-01. Applicable Portions of Flood. Control Act. Section 10 of
the Act approved 22 December 1944, which authorized construction of
the project works, reads in part as follows:

"Section 10. That the follmling works of improvement for
the benefit of navigation and the control of destructive
flood waters and other purposes are hereby adopted and
authOl'ized••••••

BUTrE CREEK

The project for the control of floods and other purposes
on the Sacramento River, California 1 adopted by the Acts
approved March 1, 1917, May 15, 1928, August 26, 1931,
and August 18, 1941, are hereby modified substantially in
accordance uith the recommendations of the Chief of
Engineers in House Document Numbered 649, Seventy-eighth
Congress 1 Second Session•••••••••••.••••••••••••••••••••

2-02. Project Document. '!he llork included herein is described
in House Doc\~ent No. 649, Seventy-eighth Congress , Second Session,
the provision for local cooperation is quoted in part as follows:

" ••••that local interests provide free of cost to the
United States, all necessary rights-of-way, including
utility changes and modifications, required tor con­
struction of the improvements,; maintain and operate all
levee and appurtenant works after completion at their
o\ln expense; and hold and save the United States free
from damages in connection With the completed works. 1I

2-03. Assurances Provided by Local Int,erests. Assurance of co­
operation by local interests 1s provided by State of California legis­
lation, as contained in Chapter 3, Part 2, Division 5 of the State
~later Cod~.

2-04. Acceptance by and Transfer to the State Reolamation Board.
Responsibility for operating and maintaining the completed works of
Butte Creek from the Durham-Oroville Road upstream 4.3 miles was
officially accepted by the Reclamation Board of the State of Calif­
ornia by letter dated 26 January 1959. A portion of the Butte Creek
project from the old Highway No. 99E upstream to the Durham-Oroville
Road was transferred to the State Reclamation Board by letter dated
8 January 1958, all as shown on copies of letters, Exhibit F.

( OV7E~)
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/' t:·" 2-01~. The respol~sibility for operation ~nd maintenance of the'
I'l completed work of Little Chico Creek from the Diversion strupture
, . i do'(m~trearn to Alberton Road was 'aecept~d py ,The R~clamatibn Board

t of the state of California by letter dated' 18 February 1971, see .
i' EXHIBIT F. "

~.~:?(?m~19S''i~. 6d Ch<l,;"s •., ''1'.0: ~cI/£ut
z>wR.. Iz,j ":Jr~e#)'~.,()j;1-1, C';0 aT c~..e.~ 1::,:­
lS1a,t,.:.. I",;"" --fit ,..:1. ,jJ"y.h~ a-f' ~:l/~ CA/~<> Ct.u.~

1<J,'lil':";" II()/~/ _Ci~' L/~il., "
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SECTION III

MAINTENANCE AND OPERATION - GENERAL PROCEDURE

3-01. Reference to Approved ReeuIations. '!bis manual is sub­
mitted in accordance l1ith provisions of Title 33 - Navigation and
llavigable Waters, Chapter II, Corps of Engineers, Department of the
Army, Part 208 - Flood Control Regulations, Maintenance and Operat­
ion of Flood Control Horlts, approved by the Seoretary of the Army,
9 August 1944, and published in Federal Register, 17 August 1944, a
oopy of Which is included as Exhibit A, Sheets 1 and 2.

3-02. Intent of ReBUlations. The general intent of the regulat­
ions approved by the Secretary of the ~1DY is stated in paragraph 208.10
(a) (1) as follows: "'!be structures and facilities oonstructed by the
United States for local flood protection shall be continuously main­
tained in such a manner and operated at such times and tor such periods
as may be necessary to obtain the maximum benefits."

The principle mission of the Corps of Engineers, during
flood emergencies, is to insure that flood control works are properly
operated and maintained and offer technical advise to enable local in­
terests to obtain maximum flood protection. All other matters become
secondary and will yield precedence to the accomplishment of the above­
stated missions. During flood periods local interests maintain close
liaison With the office of the District Engineer, Corps of Engineers.
However, in the event it is evident that all available county and
local resources are insufficient to cope l1ith the situation and the
necessity for an emergency proclamation is anticipated, requests for
State assistance in flood fighting should properly be made direct to
the Department of Water Resources, which is the State agency design­
ated by the Directors of Public Works, to receive requests from local
agencies for assistance in flood fi~lting. This agency 1s authorized
to request Federal assistance from the Corps of Engineers when State
and local resources are insufficient to cope With the situation.
Therefore, it is desired to emphasize that requests for Federal
assistance in flood fighting should be made only when it 1s evident
that County, State, and/or other local equipment and manpower will
be exhausted and local resources are insufficient to cope with the
flood emergency situation.

3-03. Purpose of this Manual. In view of the large number of
local flood protection projects authorized by Congress and the re­
petitious nature of regulations to govern maintenance and operation
of each indiVidual project, and in order that local interests may be
fully aware of the extent of the obligations assUffied by them in
furnishing assurances of local cooperation for projects to be con­
structed in the future, the general regulations described above were
eeta'\)l1.ehed by the Secretary of the lu:lIIy. '!be general regulations
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~ approved by the Secretary of the Army, August 1944, were intended to
be sufficiently broad in scope and general in nature as to be appli­
cable to all flood-protect-proJects for uhich such regulations are
required by law. Section 208.10 (a) (10) of the regulations read as
follows: liThe War Department vill furnish local interests with an
Operation and Maintenance Manual for each completed project, or
separate useful part thereof, to assist in carrying out their obli­
gations under these regulations. 1I '!his manual has, therefore, been
prepared to furnish local interests with information on the project
works and advise as to the details of the operation and maintenance
requirements applicable to this particular project, to state pro­
cedure required by the Department of the Army, and to indicate satis­
factory methods of flood-fighting operations and e~ergency repairs.
The project works are to be maintained and operated in accordance
w1th the Flood Control Regulations referred to above and inter­
pretations thereof contained herein.

3-04. Definitions. As used hereinafter, the term "Super­
intendent" shall be defined to mean the person appointed by local
interests to be directly in charge of an organization which will be
fully responsible for the continuous inspection, operation, and
maintenance of the project works; the term "District Engineerll

shall be defined to mean the District Engineer of the Sacramento
District, Corps of Engineers, U. S. Al~y, or his authorized re­
presentative. The term IIflood" shall mean any flow when the water
surface reaches or exceeds the reading of 10.0 on the State Depart­
ment of Water Resources gaging station located on the right bank of
Butte Creek just downstream from the Chico-Oroville bridge crossing.
The term "right bankll or "left bankll shall be defined to mean the
right or left bank or side, respectively, of a stream or channel
when facing downstream.

3-05. General Provisions of Re6U!ations. In addition to that
quoted in paragraph 3-02 above, the general provisions of the Flood
Control Regulations, contained in paragraphs 208.10(a)(2) to 208.10
(a)(9), both inclusive, are quoted as folIous:

"(2) The State, political subdivision thereof, or other
responsible local agency, ,.,hich furnished assurance
that it will maintain and operate flood control works
in accordance with regulations prescribed by the
Secretary of War, as required by law, shall appoint
a permanent committee consisting of, or headed by an
official hereinafter called the IISuperintendent,1I
who shall be responsible for the development and
maintenance of, and directly in charge of an
organization responsible for the efficient oper­
ation and maintenance of all structures and
facilities during flood periods and for continuous



inspection and maintenance of the project works
during periods of lou water, all without cost to
the United States.

(3) A reserve supply of materials needed during a flood
emergency shall be kept on hand at all times.

(4) No encroachment or trespass which will adversely
affect the efficient operation or maintenance of
the project works shall be permitted upon the
rightS-Of-way of the protective faci1itiea.

(5) No improvement shall be passed over, under or thrO~l

the walls, levees, improved channels or floodways, nor
shall any excavation or construction be permitted with­
in the limits of the project right-ot-way, nor shall
any change be made in any features of the work with­
out prior determination by the District Engineer of
the Department of the Army or his authorized re­
presentative that such improvement, excavation,
construction, or alteration will not adversely
affect the functioning of the protective facilities.
Such improvements or alterations as may be found to
be desirable shall be constructed in accordance with
standard engineering practice. Advice regarding
the etfect of proposed improvements or alterations
on the functioning of the project and information
concerning methods of construction acceptable under
standard engineering practice shall be obtained from
the District Engineer, or, if otherwise obtained,
shall be submitted for his approval. DraWings or
prints showing such improvements or alterations as
finally constructed shall be furnished the District
Engineer after completion of the works.

(6) It shall be the duty of the Superintendent to submit
a semi-annual report to the District Engineer cover­
ing inspection, maintenance, and operation of the
protective works.

(7) The District Engineer or his authorized represent­
ative shall have access at all times to all portions
ot the protective works.

(8) Maintenance meaSUl'es or repairs which the District
Engineer deems necessary, shall be promptly taken
or made.



Appropriate measures shall be taken by local
authorities to insure that tho activities of all
local organizations operating public or private
facilities connected with the protective works al~

coordinated With those of the Superintendent's
organization during flood periods."

3-06. Assistance to be Furnished by the District ~ngineer. The
District Engineer Will:

a. Furnish to the Superintendent II AtJ Constructed" draw­
1ngs of the project works at the time they are transferred.

b. Make periodic inspections of the project works and
notify the Superintendent of any repairs or maintenance measures
which the District Engineer deems necessary in addition to the
measures taken by the Superintendent.

c. Submit to the Office, Chief of Engineers, all cases of
non-compliance With full details thereof for determination of correct­
ive measures to be taken.

d. Make prior determination that any proposed encroach­
ment, improvement, excavation, or construction within the right-of­
way, or alteration of the project works , will not adversely affect

the functioning of the protective facilities, and to furnish the
Superintendent with an approval thereof in writing.

e. Assist the Superintendent as may be practicable, in
his duties of ascertaining storm developments having flood-producing
potentialities, assembling flood-fighting forces and materials 1 and
initiating and carrying out flood-fi~lting operations.

3-07. Responsibilities of the Superintendent. In line with the
provisions of the FlOOd COntrol Regulations, the general duties of the
Superintendent include the follOWing:

a. Trainina of Key Personnel. Key personnel shall be
trained in order that regular maintenance work may be performed ef­
ficientlyand to insure that unexpected problems related to flood con­
trol may be handled in an expeditious and orderly manner. The Super­
intendent should have available the names, addresses, and telephone
numbers of all his key "men and a reasonable number of substitutes.
These key men should, in turn, have similar data on all of the men
\lho will assist them in the discharge of their duties. The organi­
zation of key men should include the follOWing:

(1) An assistant to act in the place of the Super­
intendent in ease of his absence or indisposition.

f": 8



(2) Sector foremen in sufficient number to lead
maintenance patrol work of the levee, inspect
the channel, and operate the gate structures
properly during flood periods. High qualities
of leadership and responsibility are necessary
for these positions.

b. Files and Records. The Superintendent sball maintain
a file of reports,' records, and drawings concerning the project works,
readily available at all times to the District Engineer.

c. Encroaclunent or Trespass on Right-of-Way. In accord­
ance With the prOVisions of Flood Control Regulations 208.10(a)(4),
no encroachment or trespass which will adversely affect the efficient
operation or maintenance of the proJeot works shall be permitted on
the rights-of-way for the protective facilities. The Superintendent
Will, therefore, cause notices to be posted at conspiouous places
along the project rlght M of-way directing public attention to this
regulation. The Superintendent shall arrange for the prosecution of
offenders under local ordinances and report action taken to the State
Reclamation Board.

d. Permits for R1 t-ot-Entry or Use of Portion of
Right·of.Way. Pennits or temporary r ght-o -en ry or use 01' portions
of the right-of-way shall not be issued without prior determination
by the State Reolamation Board sufficiently in advanoe ot issuance
to permit adequate study and consideration and determination 01' con·
ditions to be embodied 1n the permit document. Executed copies, in
triplicate, ot the permit document as issued shall be furnished the
State Reclamation Board. See Exhibit G for sample permit of right­
of-entry.

e. Permits for rm rovements or Construction within the
Project Right-of- aYe requea s or perm ts for construction of
any improvements of any nature within the limits oD the project right­
of-way shall be referred to the District Engineer through the State
Reclamation Board for detennination that such oonstruction will not
adversely affect the stability, safety, and functioning.of the pro­
tective facilities, and for definition of conditions under which
permit should be granted. These conditions will include, among
others, the follOWing items:

(1) 1hat all work shall be performed:

(a) In accordance with standard engineering
practice and in acoordance with plans and
specifications approved by the Distriot
Engineer or his authorized representativej
draWings or prints of proposed improvements

~ 9



or alterations to the existing flood control
works must be submitted for approval to the
State Reclamation Board sufficiently in ad­
vance of the proposed construction to per­
mit adequate study and consideration of the
work.

(b) To the satisfaction of the District Engineer.

(2) After completion of the work, liAs Constructed"
drawings or prints, in duplicate, shOWing such
improvements as finally constructed shall be
furniahed the District Engineer.

f. Coordination of local Activities. In accor"lance With
the prOVisions of Flood Control RegulatIons, paragraph 208.10(a)(9),
the Superintendent Will, during periods of flood flow, coordinate the
functions of all agencies, both public and private, that are connected
With the protective works. Arrangements shall be mad~ With the local
law enforcement agencies, street departments, and railroad and utility
companies tor developing a coordinated flood-fighting program; and an
outline of this program shall be filed Hith the Distr~.ct Engineer.

g. Inspection.

,.... (1) Flood Control Regulations, paragraph 208.l0(b)
(1), are quoted in part as follows:

"(b) Levees (1) Maintenance ••• Periodic in­
spections ahall be made by the Superin­
tendent to insure that • • • maintenance
mepsures are being effectively carried out
• • • Such inspections shall be made
immediately prior to the beginning of the
flood season, immediately following each
major high water period, and otherwise at
intervals not exceeding 90 days and such
intermediate times aB may be necessary to
insure the best possible care of the
lp.vee ."

(2) For sake of uniformity, and to the extent
practicable, the dates of inspection shall be
as follows: 1 November, 1 May, and immediately
follOWing each flood flow in excess of a read­
ing of 10.0 on State Department of Water Re­
sources gage located on the right bank of Butte
Creek near the Chico-Oroville road crossing.

~ 10
, J



(1)

The check lists and instructions shown in
Exhibit E, Sheets 1 to 8, inclusive, are to be
explicitly followed in each inspection to in~

sure that no features of the protective system
are overlooked. Check lists locally typed or
printed in conformity \lith sheets 2, 4, and 6,
shall have printed on the reverse side the
applicable instructions shown on sheets 3, 5,
and 8, Exhibit E. Carbon copy of the ins~ct­

or's original field notes as recorded on the
check list shall be transmitted to the District
Engineer immediately following each inspection,
and one copy included as an inclosUl'e to the
semi-annual report as provided in par~graph

3-07(i)(1) of this manual.

h. J.1aintenance.

Flood Control Regulations paragraph 208.10
(b)(l) are quoted in part as follows:

"(b )(1) lI.aintenance. 'lhe SUlJer~.ntendent shall
provid~ at all times such maintenance as may be
required to inoure servicability of the struct~

ures in time of flood. Measures shall be ta}ten
to •••• exterminate burr~l~ng animals, and to
provide for •••• removal ·)f "'ild gro",th and
drift deposito, and repair of d~mage caused by
erosion or other forces •••• Immediate steps
\lill be taken to correct dangerous conditions
disclosed by such inspections. Regular main­
tenance repair measures shall be accomplished
during the appropriate season as scheduled by
the Superintendent."

(2) Full responsibility for making the repairs and
the methods used is placed on the Superintendent,
but the experience and facilities of the District
Engine~r will be available to him for adVice and
conBul~,=,.tion.

(3) All repairs shall be made in accordance with
standard engineering practice, to line and grade
and in accordance With detai1a shown on the con­
struction drawings for the project works, copies
of which are incl\~ed in Exhibit B. No change
or alteration shall be made in any feature of
the project works Without prior determination
by the District Engineer that such alteration

~ 11
-'



lIill not adversely affect the stability and
functioning of the protective facilities.
Plans and specifications of all changes or
alterations that may be proposed by the Super­
intendent shall be subnitted to the District
Engineer for investigation and approval before
prosecution of the \lork."

i. Reports.

(1) Semi-Annual Report. In accordance with the pro­
visions of the Flood Control Regulations, para­
graph 208.10(a)(6), the Superintendent shall
submit uithin a 10-day period follOWing 1 Decem­
ber and 1 June of each year, a 13emi-annual re­
port to the District Engineer covering in­
spection, maintenance, and operation of the
protective works. This report \lill present a
statement of:

(a) The physical condition of the protective
\Iorks as summarized from the logs of
inspection.

(b) Flood behavior of the protective \lorks, and
flood-fighting activities during the period.

(c) Prosecutions for encroachment or trepass.

(d) Pel~its issued for right-of-way or use of
right-of-\Il:\Y.

(c) Permits issued for improvements or con­
struction within the p};oject right-Of-way.

(f) Maintenance measures taken; nature, date of
construction, and date of removal of temp­
orary repairs; date of permanent repairs.

(g) Fiscal statement of cost and maintenance
and operation for the period.

A suggested fonn for submission of the
semi-annual report 1s included as Exhibit
D, Sheets 1 and 2.
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SECTIOII IV

FEATURES OF THE PROJECT SUBJECT
TO FLOOD CONTROL REGULATIONS'

4-01. Project Horks. ~e Upper Butte Creek levee Construction
and Channel improvements (Part No.2) covered by thE manual consist
of setback and enlargement of the locally constructed levees to pro­
ject standards; channel improvement by enlargement of the channel to
the extent necessary to obtain borro" material for levee construction
and channel clearing; a diversion structure on Little Chico Creek; a
diversion channel from Little Chico Creek to Butte Creek \lith inter­
mittent levees; stone protection at various locations, irrigation
structures and drainage atructures from Little Chico Creel. down­
stream along the diversion channel a distance of about 3 llliles;
thence downstream along Butte Creek a distance of about 7.3 miles
to old Highway No. 99E. For further details see dre.wings of Ex­
hibit B.

4-02. Levees.,

a. DescriRtion. For location and description of levees
covered in this manual; Bee paragraphs 1-02 and 1-03. Levees have
been built to adopted grade and section by new construction With a
riverside berm of variable width-(30 feet or better), waterside
slope of 1 on 3, orown llidth of 12 feet and landside slope of 1 on
2. ibe levee crown lias surfaced With compacted gravel for a width
of 10 feet for patrol road purposes. Access ramps and turnarounds
have also been surfaced. For more complete detail of items in­
oluded in construction of about-mentioned levees, refer to the liAs
Constructed" dravings of Exhibit B. Structures affecting levee
maintenance are listed in Exhibit B. Regulations regarding levee
inspection, maintenance and operation will be found in paragraph
4-02 b, c, and d of this manual.

b. Inspection.

(l) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, para­
graph 208.10 (b )(1), are quoted in part as
follows:

II (b) Levees - (1) Maintenance • • • Periodic
inspection shall be made by the Superintendent
• • • to be certain that

(i) No unusual Bettlement,· sloughing, or
material loss of grade of levee cross
section has taken place;

13



(ii) No caving has occurred on either the land­
side or the riverside of the levee which
might affect the stability of the levee
sectionj

(iii)No seepage, saturated areas, or sand boils
are occurringj

(iv) Toe drainage systems and pressure relief
wells are in good working condition, and
that such facilities are not becoming
cloggedj

(v) Drains thl'ough the levees and gates on said
drains are in good working conditionj,

(vi) No revetment work or riprap has been dis­
placed, washed out, or removedj

(Vii) No action ia being taken, such as burning
grass and weeds, during inappropriate
seasons, which uill retard or destroy the
growth of sod; (see Note (a) at end of sub­
paragraph (1).)

(viii)Access roads to and on the levee are
being properly maintainedj

(ix) Cattle guards and gates are in good con­
ditionj

(x) Crown of levee is shaped so as to drain
readily, and roadway thereon, if any, is
well shaped and maintained;

(Xi) There is no unauthorized grazing or
vehicular traffic on the leveesj

(xii)Encroachments are not being made on the
levee right-of-uay \1hich might endanger
the structure or hinder its proper and
efficient functioning during times of
emergency. Such inspections shall be
made immediately prior to the beginning
o~ 'the flood seasonj irrmediately following
each major high water period, and other­
wise at intervals not exceeding 90 days;
and such intermediate times as may be
necessary to insure the best possible care



of the levee ••• II

Note (a)

Since the growth of sod on the slopes of the levees of this pro­
ject is not practicable and as the nat\~e of the levee growth war­
rants burning thereof to facilitate inspection, the provisions of
subparagraph b (1) of the regulations inconsiotent therewith shall
not apply. In place of item (vii), therefore, the following shall
be observed:

Weeds, grasses and debris on the levee
shall be burned during appropriate seasons
where not dange~ouB or impracticable, in
order to permit the detection of cracks,
holes, burrows, slips, and other damage
and to permit the detection and exter­
mination of burrowing animals and that
grass and weeds on levee slopes be mowed
where removal by burning is dangerous or
impracticable, such as on peat levees or
where burning would constitute a hazard.

(2) To insure the taking of such maintenance meas­
ures as will be required for proper functioning
of the levee, the follo\1ing items shall be
specifically covered in each inspection:

(a) Aggradation or degradation of the stream
bed along the toe.

(b) Settlement of levee fill.

(c) Erosion of levee slopes, both sides of
levees.

(d) Presence of seepage; oaturated areas, or
sand boils back of levee.

(e) Condition of access roads and roadway on
levee.

c. Maintenance.

(1) Repairs to L6vee &lbankment. Methods used for
repair or reconstruction of the levee fill w11l
der~nd on the extent of the damaged section. If
of small extent, the most suitable method will
be to bring the levee back to line and grade by
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a fill made in 6-inch layers of earth free from
brush, roots, sod or other unsuitable material,
If of larger extent, the fill should be made in
the same manner as the original construction,
of selected material from borrow pits approved
for the proJect, placed in uniform layers of
loose material and not more than 6 inches in
depth and compacted in accordance with the
specifications under which the work lias com­
pleted or compacted according to approved
construction practices. The Superintendent
shall provide at all times such maintenance
as may be required to insure serviceability of
the levees in time of flood.

(2) Depredations of Burrouing Animals. Dens and
runways fo~ed within the levee by burrowing
animals are frequently the causes of levee
failures during flood stages. Burrowing ani­
mala Buch as muskrats, ground hogs, ground
squirrels, moles and gophers, found in the levee
should be exterminated. The dens and runways
should be opened up and thoroughly compacted
as they are backfilled. Levees kept properly
cleared are not seriously menaced by burrOWing
animals as they prefer areas where a protective
cover, such as high grass, weeds, and brush, is
found. Several methods of extermination are
found effective, such as trapping, baiting, and
poison gases, devending on the type of animal
present and the time of year the work is done.
Advice concerning the best methods in each
locality can be obtained from the County
Agricultural Agent.

(3) Access Roads. Access roads to the levees shall
be maintained in such condition that they uill
be accessible at all times to trucks used to
transport eqUipment and supplies for mainten­
ance of flood fighting.

(4) Burning. Along reaches of the levee where the
practice of burning weeds, grasses and debris
is conducted, extra precaution shall be taken
to prevent fires from reaching asphaltic cover­
ed pipes and wooden structures. Prior to the
time fires are started, all weeds, grasses and
combustible materials shall be removed for a
distance of at least 3 feet from pipes and
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structures that are susceptible to burning.
Wet sacks or water sprays should be made
available to workmen to prevent fires from
reaching inflammable structures.

d. Overation.

(1) Pertinent Requirements of the Code, of Federal
Rzgulations. Flood Control Regulations, Par.
2 .10 (b)(2) are quoted in part as follous:

II (2) Oper~tion. During flood periods, the
levee shall be patrolled continuously
to locate possible sand boils or unusual
wetness of the landward slope to be
certain that:

lI(i) There are no indications of slides
or sloughs developing;

(11) \lave wash or scouring action is not
occurring;

(iii) No 10\' reaches of levee exist which
may be overtopped;

(iv) No other conditions exist which
might endanger the structures.

Appropriate advance measures will be taken to
insure the availability of adequate labor and
materials to meet all contingencies. Immediate
steps will be taken to control any condition
which endangers the levee and to repair the
damaged section. 1I

(2) It shall be the duty of the Superintendent to
maintain a periodic patrol of-the project works
during all periods of flood flow in excess of
a reading of 10.0 on the State Department of
Water Resources gage located on the right bank
of Butte Creck just downstream from the Chico­
Oroville bridge crossing, and to rliointain a
store of supplies and equipment available for
emergency flood fi~lting operations and emer­
gency repairs. In this connection, attention is
invited to section V of this manual for suggest­
ed methods of combating flood conditions. The
Superintendent shall cause readings to be taken
of the State Department of \later Resources staff
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gage, or at a more accessible gage if properly
correlated with stream discharge, at intervals
of two to four hours during the time when the
water surface is above flood stage, noting the
time of observations. 'fuese readings shall be
entered in the log Dr flood observations, one
copy of which shall be forwarded to the District
Engineer immediately following the recession
of the flood, and one copy transmitted as on
inclosure to the semi-annual report, as pro­
Vided in paragraph 3-07 (i) (1) of this manual.

(3) Oaps remain in the levee at several highway and
railroad bridge approaches. These will require
sandbagging during flows Which will overtop the
approaches. For location of these gaps and
conditions under which sandbagging will be
required see Exhibit H of this manual.

4-03. Channels and Flood\1ays.

a. Description.

(1)

(2)

Little Chico Creek to Butte Creek Channel. The
Little Chico Creek to Butte Creek diversion channel
consists of the fo110\1in6: a converging trape­
zoidal channel with bottom width of 100 feet and
side slopes of 1 on 3 at centerline station 10+2C~5

and bottom width of 30 feet and side slopes of 1
on 2 from centerline stations 13+20.5; a trape­
zoidal channel with bottom vidth of 30 feet and
side slopes of 1 on 2 from centerline stations
13+20.5 to 66+85; a natural channel follo\1ing
an eXisting slough from centerline stations
66+85 to 103+50; and a trapezoidal channel \-lith
a 4o'bottom width and 1 on 2 side slopes from
centerline station 103+50 to its confluence with
Butte Creek at centerline station 161+21. The
total distance is about 3 miles. For further
details and location of stations see dra\1ings
of Exhibit B.

Butte Creek Channel. Channel improvement on
Butte Creek from ita junction with the Diversion
Channel to its dOl1nstream end, a distance of
about 7.3 miles, consist principally of clearing
in the channel between the levees and chalUlel
enlargement incidental to removal of borrow for
levee construction. At a few locations degrading
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(3) The Little Chico Creek Channel as improved in 1970.
The cleared channel of Little Chico Creek extends
from the Diversion structure downstream a distance
of about 8.5 miles to Alberton Road (see EXHIBIT A-l).
Channel improvements on Little Chico Creek consist
generally of clearing of brush and debris from the
channel in the reach between Alberton Road and Bruce
Road to increase the non-damaging capacity of the
stream through the city of Chico to an estimated
3,000 cubic feet per second. t Vegetation gro'o'lth 1n\
'the above described reach is 'to be controlled by I
hand meth~s to the fullest extent. If herbicides \
are used, such use would be limited to spot applica­
tion(back-pack method) under carefully controlled
conditions. Live trees, with diameters greater than
6 inches, left standing after completion of the
contract listed in paragraph 1-05 c. shall not be
removed during normal maintenance operation.

\Regulation regarding inspection, maintenance arid
-6peration of channels and floodways will be found
in paragraphs 4-03. b., c. and d. of this manual.
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of the channel wos accomplished to remove
restrictions and to improve channel alignment.
As shown on the drauings of Exhibit B, part of
the channel not required for borrow or flow of
water at low stages, is grazing land or culti-

; ,vate~:l.El~d.' U8~~ (,or ,produc.~J.9r:,()~(:s~a~~~oll"~:':"'~
: cropo'~·.~.Regul~tiotis 'regarding; il1spe~t1on/'i'.,'\ '
maintenance-and operation of channels and
floodways will be found in paragraphs 4-03b,
c and d of this manual.

(3'
Inspection.b.

T1i?": /.f~..~.' ;~ ;.
',(' ,',

: .. f. c·.... ,'
(~'·i _' .

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, para­
graph 208.10 (g)(l) are quoted in part as
follows:

II (g) Chonnels and floodways ••• (1) lo1aintenance.
Periodic inspections of improved channels and
floodways shall be made by the Superintendent to
be certain that: t'

(i) The channel or floodway is clear of
debris, weeds, and wild growth;

(ii) The channel or floodway is not being
restricted by the depositing of waste
materials, building of unauthorized
structures or other encroachments;

(iii) The capacity of the channel or flood.
way is not being reduced by the
formation of shoals;

(iV) Banks arc not being damaged by rain
or wave \lash, and that no sloughing
of banks has occurred;

(v) Riprap sections and deflection
dikes and \l8lls are in good condition;

(Vi) Approach and egress channels adjacent
to the improved channel or flooduay
are sufficiently clear of obstructions
and debris to permit proper function­
ing of the project works.

·r 19



Such inspections shall be made prior to
the beginning of the flood season and
otherwise at intervals not to exceed
90 days. Immediate steps will be taken
to remedy any adverse conditions disclosed
by such inspections .••• II •

(2) The purpose of the flood-flow channels
inspection is to insUl'e that conditions which
affect the channel capacity will remain the
same, as far as possible, as those considered
in the design assumptions and that no new
conditions develop that may affect the stabi­
lity of the project structures. At each in­
spection required by Par. 208.10 (g)(l) of
the Flood Control Regulations, particular
attention Will, therefore, be given the follow­
ing:

(a) Location, extent and size of vegetal
growth.

(b) Unauthorized operations within the flood­
flow channel right-of-way, such as
excavations, bUildings, and other struct­
ures, levees, bank protection, or train­
ing dikes.

(c) Rubbish and industrial waste disposal.

(d) Changes in the channel bed such as
aggradation or degradation, Which would
interfere with free-flow from side drain­
age structures or induce local meanders
that would scour the banks.

(e) Operations of any nature upstream from
the project that would affect flow
conditions within the limits of the
flood control project.

(f) Condition of project structure.

1. Channel \lallsj

a. Deviation from alignment and grade.

b. Development of cracks and spalls.

c. Mechanical injuries.
20



2. Fencing.

a. Injuries to post, fencing or
barbed wire.

b. Damage to galvanizing.

J. Earth fills:

a. Settlement.

b. Erosion of both slopes.

c. Excessive seepage or saturation
area back of fills.

d. Condition of bank protection ­
concrete or stone blanket.

4. Right-of-lIay:

a. Presence of dumped refuse.

b . Encroachment or tresp!-JSs.

(3) No excavation within the limits of this unit of
the Butte Creek Project lIill be permitted unless
an excavation permit has been approved by the
State Reclamation Board.

('t) If any lIork 1s done to improve flow conditions
in Butte Creek or the Diversion Channel, it
should be coordinated with the District Eng­
ineer to insure that proper provisions are
made for channel alignment and capacity to
COnfOl~ to the eXisting project.

(5) The intent of these inspections is to disclose
all conditions Which in any way affect the
stability of the structUl'es and their funct­
ioning for the control of floods. Each in­
spection report should note and comment on
any repair measures that have been taken
since the last inspection. In making these
inspections, the check sheets included as
Exhibit E, shall be explicitly followed.
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c • Maintenance.

(3) Dumped rock or other suitable types of protection
should be placed at locations found by experi­
ence to be critical trouble points, with a vie'"
to stabilizing the channel alignment and pre­
serving the general uniformity of the bank
lines.

(1)

(2)

Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, Par
268.10 (g)(l) are quoted in part as follows:
1I •••• Immediate steps will be taken to remedy
any adverse conditions disclosed by such in­
spection•••• 11

Shoaling or aggradation at the inlets or outlets
of aide drainage structures may render them
inoperative. It is, therefore, imperative that
all drains be kept open and unobstructed at all
times.

/
(4) Sediment and debris plugs or other obstruct­

ions should be removed from the channel to
prevent any tendency for the flows to be de­
flected within the channel. The heavy material
likely to accumulate in the new channel at the
mouths of tributaries should be removed to keep
the channel clear.

(5) The channel and right-of-way shall be kept
reasonably clear of debris, refuse matter, or
industrial wastes.

(6) Heeds and other vegetal gro\rth in the channel
shall be cut in advance of the flood season
and together with all debris, removed from the
channel.

(7) All eroded concrete shall be repaired as soon
as any reinforcing steel is exposed or erosion
approaches a depth of 4 inches. For this pur­
pose, it is recommended that the repair be
made by thoroughly cleaning the surface by
sandblasting and building up the section with
pneumatically placed Portland ce~ent mortar.
All evidence of settlement, uplift, or failUl'e
of concrete structures shall be referred to the
State Engineer for analysis and remedial measures.
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(8) All damage to fencing, whether resulting from
accidental or ulllful injuries or from corrosion,
ahall be promptly repaired with neu material in
order to maintain satisfactory protection to the
public

d. Operation.

(1) Pertinent Requirements of the Code of Federal
Regulations. Par. 208.10 (g){2) are quoted in
part as follows:

lI(g) Channels and flood\1ays •••• (2) Operation.
Both banks of the channel shall be patrolled
during periods of high "ater •••• Appropriate
measures shall be taken to prevent the form­
ation of jams •••• of debris. Large objects
uhich become lodged against the bank shall be
removed. The improved channel or floodway
shall be thoroughly inspected immediately
following each major high water period. As
soon as practicnble thereafter all snags and
other debris shall be removed and all dnmage
to ••••walls, dl'ainoge outlets or other flood
control structures repaired. II
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4-04. Drainage and Irrigation Structures.

a. Description. Drainage and irrigation structures
which extend through the levees are listed as
fol1ous:

LOcation Size Arid E1ev. of
Station Bank Kind of Other Description Invert of

Pipe Pipe

379+98 Right 24"c.N.P. 135·5
374+90 " 30"C.lwf.P. 132.0
338+04 " 24"c.l·i.P. 131l-.9
321+20 " 21l-"C.M.P. 11tO.7
309+11 14"Stee1 146.0
304+10 24"C.l·i.P. 143.1l-
226+54 36"C.M.P. Risel' Unit L.S. 156.5
215+65 24"c.M.P. Riser Unit H.S. 164.3
215+46 30"C.H.P. " " " 165·0
165+60 30"C.M.P. " " " 174.0
145+53 12"Stee1 Pipe encased in concr231.0

Riser Unit W.S.
132+00 " 2-54"C.I·l.P. Edgar Slough 2-Riser 226.5

Units H.S.
126+91 " 24"c.M.P. Riser Unit H.S.m 183.0
106+93 " 24"c •I-i. P. " " " 190.5

94+76 " 8"Stee1 " II " 202.0
93+78 II 24"c.M.P. 188.5
73+27 " 8"Stee1 206.7
65+52 " 6"Stee1 209.0
37+10 " 24"c.M.P. Standpipe L.S. 217·0
36+85 11 24"C.M.P. 210.2
8+30 " 42"C.H.P. Riser Unit W.S. 223.5
2+68 Left 42"C.H.P. " " " 219.5
5+92 " 36"C.H.P. " " " 219.5

205+60 " 24"c.l-i.P. " " " 220.0
324+50 " 36"c.H.P. Riser Unit W.S. 167.2
368+17 " 30"C.M.P. " " " 162.7
381+36 " 24"c .l-i. p. Riser Unit W.S. 151l-.O
381+1~2 " 24"c.l-I.P. Riser Unit H.S. 160.0
470+00 " 2-36"C.N.P. 2-Riser Units W.S. 141.0

llote on abbreviations:

C.M.P. = Corrugated Metal Pipe
L.S. = Landa1de



H.S. == Haterside

On the right bank stations start at the lower end and progress
going upstream. On the left bank stations start at the upper end
and progress going dounstream. Location of the structures listed
above may be found in the liAs Constructed" drawings of Exhibit B.

b. Inspection.

(1) Pertinent Requirements of the Code ot Federal
Regulations. Flood Control Regulations, para­
graph 208.10 (d)(l), are quoted in part as
follows:

"(d) Drainage Structures (1) Maintenance ­
Adequate measures shall be taken to in­
sure that inlet and outlet channels are
kept open and that trash, drift, or
debris is not allowed to accumulate near
drainage structures. Flap gates and
manually operated gates and valves on
drainage strt~tures shall be examined,
oiled and trial operated at least once
every 90 days •••••••••.•••••••••••••••
Periodic inspections shall be made by
the Superintendent to be certain that:

(1)

(i1)

(iii)

(iv)

Pipes, gates, operating mechanism,
riprap and headwalls are in good
condition;

Inlet and outlet channels are or~n;

Care is being exercised to prevent
the accumulation of trash and debris
near the structures and that no
fires are being built near bitumi­
nous coated pipes;

Erosion 10 not occurring adjacent to
the structures \1hich might endanger
its water tightness or stability.

Immediate steps will be taken to re­
pair damage, replace missing or
broken parts, or remedy adverse con­
ditions disclosed by such inspect­
ions."
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(2) At each inspection required by paragraph 4.02
(b)(2) of the Standard l~anual, the following
items, if applicable, shall be particularly
noted:

(a) Debris or other obstructions to floy.

(b) Condition of pipes and gates.

(c) Damage or settlement of pipe.

(d) Condition of concrete.cracks, spall,
erosion.

c. Maintenance.

(1) All eroded concrete shall be repaired as soon as
erosion reaches a depth of 4 inches or any re­
inforcing steel is exposed. For this purpose
it is recommended that the repair be made by
thoroughly cleaning the surface by sandblasting
and building up the concrete to its original
scction with pneumatically-placed portland
cement mortar. All evidences of settlement,
uplift, or failure of concrete struotures
should be referred to thc State Engineer for
analysis and recommendation of remedial
measures.

(2) If the inspection shows that the automatic
drainage structures have been jammed in an
open position by debris or other obstructions,
they shall be thoroughly cleaned SO that they
sWing freely to a true closure. If any parts
of the gates have been damaged or broken,
they shall be replaced by new parts.

(3) Compliance With the prOVisions prescribed above
pertaining to drainage structures is essential
for proper maintenance of the levee system
covered by this manual. Levee failures caused
by neglected drainage structures are of common
occurrencej it is, therefore, of utmost import·
once that those structurea always be kept in
perfect working condition in accordance \lith
the regulations.

(l~) Care should be taken not to bury any of the
side drainage inlets in the event that it
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becomes necessary to fill any of the levee.
Plans for the maintenance of drainage facili­
ties at any such points should be submitted
to the State Reclamation Board for approval
before such work is started.

d. Operation.

(1) Pertinent Regulations of the Code of Federal
Regulations~ Flood Control RegUlations, para­
graph 208.10 (d)(2) are quoted in part as
folloHs:

II (2) Operation. \'1henever high water conditions
impend, all gates uill be inspected a
short time before Hater reaches the invert
of the pipe and objects which might pre­
vent closure of the gate shall be removed.
Automatic gates shall be closely observed
until it has been ascertained that they
are securely closed••••All drainage
structures in the levee shall be inspected
frequently during floods to ascertain
whether seepage is taking place along the
lines of their contact With the embank­
ment. Immediate steps shall be taken to
correct any adverse conditions. 1I

(2) The outlets of side drainage structures in­
undate at relatively low river states. They
should, therefore, be inspected at the first
sign of a rise in the river to make certain
that the gates are not jammed in an open
position and thus allow flood waters to enter
behind the levee.

4-05. Little Chico Diversion Structure.

a. Description. A concrete diversion structure is locat­
ed on Little Chico Creek at the head of the Little Chico Creek to
Butte Creek Diversion Channel as shown on the Location Map, Exhibit
A-l and drawings of Exhibit B. The portion of the diversion struct­
ure which controls the flow downstream to Little Chico Creek con­
sists of a reinforced concrete structure \lith four openings each
4 feet wide by 9 feet high and invert at streambed. This structure
passes all upstream low water flows (up to about 900 c.f.s.) dOl-m­
stream to Little Chico Creek. The portion of the diversion struct­
ure which controls the flow downstream to the diversion channel con­
sists of an ungated concrete ogee weir 100 feet long with crest 4 feet

27



above the upstream streambed. Baftle blocks are provided on the
downstream concrete apron to reduce velocities before the water enters
the diversion channel. Wing levees on each end of the diversion
structure tie the structure to high gl.'o\md. During the project design
flow ot 6,700 c.f.s. in Little Chico Creek upstream from the struct­
ure, the flow d~lnBtream into Little Chico Creek is controlled to a
non-damaging flow of 2,200 c.f.s. and the remainder of the flow of
4,500 c.f.s. passes over the ogee weir dO\lnstream to the diversion
channel. A freeboard of 2.5 feet is provided at the concrete struct­
ure and 3.0 feet at the wing levees. Stop log slots, 7 inches \tide,
are provided in the two end openings of the Little Chico Creek portion
of the diversion structure. However, stop logs are not to be used
unless, during the project design flow, the distribution of tlo\1 doun­
stream to Little Chico Creek exceeds the estimated 2,200 c.t.s. and
then only sufficient stop logs will be used to control the floit to
2,200 c.f.s.

b. Inspection. See paragraph 4-04 b. of this manual.

c. Haintenance. See paragraph 4-04 c. of this manual.

d. Operation. See paragraph 4-04 d. of this manual.

4-06. Miscellaneous Facilities.

a. Description. Miscellaneous structures or facilities
which were constructed as a part of, or existed in conjunction Hith,
the protective \-torks, and which might affect their functioning, in­
clude the following:

(1) Road Crossings and Bridges to be maintained by
the County of Butte, State or appropriate rail­
road company.

,..,
•

(a)

(b)

(c)

(d)

Old Highway No. 99E bridge across Butte
Creek at centerline Station 393+83

The Southern Pacific Railroad bridge
across Butte Creek at centerline Station
392+53.

The Sacramento Northern Railroad bridge
across Butte Creek at centel'line Station
346+19.

The Durham-Oroville Road bridge across
Butte Creek at centerline Station
225+67.
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(e) The Chico-Oroville Road bridge across
Butte Creek at centerline Station 95+70.

(f)

(g)

(h)

(j)

The Southern Pacific Railroad bridge ­
Sterling City Branch - across Butte Creek
at centerline Station 150+00.

The new Highl1ay No. 99E bridge across
Butte Creek at centerline Station 32+65.

A new county highway bridge acr06S the
diversion channel at centerline Station
51+80.

A new county highway bridge across the
diversion channel at centerline Station
105+40.

A new railroad bridge across the divers­
ion channel at centerline Station 149+85.

(k) Low nater crossings on the Diversion
Channel at centerline Stations 13+50,
42+00, 53+00, 111+10 and 115+75. These
low water crossings are to be maintained
by local interests.

(2) Utility Crossings. Because of the nature of the
construction of the levee by local interests,
records of utility relocations are not available.
Siphon crossings and other utility crossings are
to be maintained and operated by the respective
O\mers.

(3) Hydrographic Facilities. A continuous water
stage recorder and staff gage on Butte Creek near
the Chico-Oroville bridge crossing. Th:i3 station
to be maintained by the State Department of
Hater Resources.

(4) A dam in the vicinity of the Southern Pacific
Railroad Bridge (Sterling Branch) to be main­
tained by the Durham Mutual Water Company.

The Adams dam located on Butte Creek in the
reach between the S.P. Railroad crossing and
the Durham-Oroville Road bridge. This dam to
be maintained by the local owners.
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·b. Inspection and Maintenance.

r

(1)

(2)

Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, para­
graph 208.10 (h)(l) are quoted in part as
follo\ls:

(h) Miscellaneous Facilities. (1) Mainten­
ance. Miscellaneous structures and
facilities constructed as a part of the
protective works and other structures
and facilities \-,hich function as a part
of, or affect the effecient functioning
of the protective works, shall be period­
ically inspected by the Superintendent
and appropriate maintenance measures
taken. Damaged or unserviceable parts
shall be replaced Without delay .••••••"

Inspection of the miscellaneous facilities
shall be made at the same time that the in­
spection of the other features of the project
are made, and shall be reported on check list
No.3, sheet No.4 of Exhibit E.

The interest of the Corps of Engineers and the
responsibility of the local interests in the
eXisting hi~lway and railroad bridges is con­
fined to their effect on the safety and funct­
ioning of the flood control channel, but any
conditions noted in the inspections that may
affect them in any \lay should, as a matter of
courtesy, be brou~lt to the attention of the
agencies maintaining and operating them. If
the inspection of any miscellaneous structure,
either existent or constructed in the future
under permit, discloses any condition that in­
dicates the probability of failure during
periods of high water, the Superintendent
shall address a letter to the owner of the
structure, quoting this manuaJ. as authority
and irr~iting attention to the conditions ob­
served and requesting that immediate steps be
taken to correct them. A copy of such letter
shall be foruarded to the District Engineer
for his information. A report on the action
taken by the owner shall be submitted to the
District Engineer to accompany the next semi­
annual report. A suggested report form is
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included as Exhibit D of this manual.

(4) The purpose of maintenance work is to insure
continuous satisfactory operation of equip­
ment. It is, therefore, important in such
uork that all possible causes of future trouble
be found and corrected. Particular attention
should be given to minor weaknesses which may
be an indication of future trouble.

c. Operation.

(1) Requirements of' the Code of Federal Re
Flood Control Regulations, paragraph 2
(2) is quoted as follows:

11(2) Operation. Miscellaneous facilities shall
be operated to prevent or reduce flooding
during periods of high water. These fac­
ilities constructed as a part of the pro­
tective works shall not be used for pur­
poses other than flood protection With­
out approval of the District Engineer
unless designed therefor. 1I

-

(2)

(4)

On the dam located in the Vicinity of the S.P.
Railroad bridge (Sterling Branch) flashboards
should be ordinarily removed during the period
from 1 October to 1 April to afford protection
to the dam from floods. The Durham Mutual
Water Company will be responsible for operation
of this dam.

On the Adams Dam the flashboards should be re­
moved and the frames collapsed as soon as
possible after 30 September to avoid potential
dama~ to the dam from flood waters. The local
owners will be responsible for operation of
this dam.

On the dams mentioned in (5) and (6) above, it
is understood sufficient water must be passed
over the fish ladders to supply the needs for
migatory fish as required by the State Fish
and Game Corrmission.
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SECTION V

SUGGESTED J.1ETHOOO OF COlo1BATING FLOOD CONDITIONS

5-01. Methods Suggested. Most of the methods described herein
have been developed during years of experience with the various
problems that often come up during periOds of high water, and they
are not intended to restrict the Superintendent, or others concern­
ed, to a rigid set of rules for every condition that may arise.
The remarks are primarily concerned With the earthen portions of the
levee system. If problems not covered by these suggestions arise,
where the Superintendent is in doubt as to the procedure to be
taken, he will be expected to consult the District Engineer, U. S.
Engineer Office, Sacramento, California, and follow standard
engineering practices in meeting the situation. It should be noted
that it is mUch better to be over-prepared for a "flood-fight" than
to find at the last moment that preparations were incomplete or
unsatisfactory. Confidence of the protected persons and firms is
a valuable asset that should not be carelessly lost through ineffi­
cient operation of the protection system in tiffiC of emergency.

5-02. Earthen levees. An earthen levee is in danger whenever
there is water against it. This danger is directly proportional to
the height of the water, the duration of the flood stage, and the
intensity of either the current or wave action. The danger Is in­
versely proportional to the cross-sectional area of the levee, the
levee's height, and the degree of maintenance. A well constructed
levee of proper section should, if maintained and not overtopped,
will hold throughout any major flood. However, a seriouB accident
may result in a break. Foundation troubles result in sand boils or
a sinking levee, and the local use of unsatisfactory materials
causes slides and sloughs. However, such threatened failures can
be ~et if prompt action is taken and proper methods of treat~ent

are used. Wave wash is to be expected whenever the levee is ex­
posed to a Wide stretch of open water and is serious if permitted
to continue over a considerable length of time.

5-03 Premeditated Damage. 'llle Superintendent should con­
tinually gu~again3t premeditated damage to the levee. In the
event of an extraordinary flood requiring a fight over long
stretches of levee on both sides of the river, ther~ is a natural
temptation to relieve the strain by premeditated breaking of the
opposite levee.

5-04. Security. Personnel of the Corps of Engineers, whether
military or civilian, are not vested \lith any ciVil police authority
in the performance of their engineering duties, and they will not
attempt to exercise any such authority. The responsibility for
protecting flood control works against sabotage, acts of depredation,
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or other unlal1ful acts rests with the local interests through looal
and State Governmental agencies.

5-05. Inspection of Flood Control Works. Immediately upon
receipt of information that a high water is imrnintent, the Superin­
tendent should form a skeleton organization, capable of quick ex­
pansion, and assign individuals (Sector Foremen) to have charge of
definite sections of levees. As his initial activity, each Sector
Foreman should go over his entire sector and parts of adjacent
sectors, making a detailed inspection, particularly with reference
to the following matters:

a. Sector limits; ascertain that the dividing line be­
tween sectors is plninly determined nnd, if necessary, marIted.

b. Condition of new levees and recent repairs.

c. Condition of culverts, flap gates, and sluice gates.

d. Trnnsportation facilities; roads, rail and water
communications.

e. Material supply; quantity, location, and condition.

f. CQ1:mlUnications; looate nnd check all necessary
telephones in the sector.

5-06. Preliminary Repair Work. After the initial inspection
has been made, each Sector Foreman should recruit a labor crew and
provide it with tools such as shovels, axes, uheelbarrows, etc.
In addition, bulldozers, scrapers, trucks, etc., should be located
and made ready for use in case of emergency. Then immediate action
should be taken to perform the follOWing 110rk:

a. Fill up holes or washes in the levee crown, slopes,
and landslide berms. llhere new construction has been completed during
the year, rain washes and deep gullies mny have developed. While
the levee is new, preparations should be made in advance to combat
wave wash along the exposed reaches.

b. Repair gaps where road crossings have been worn
down and the levee is below grade. In filling the road crossings,
it may be necessary to obtain material from landside borrow pits,
1n which case excavation for the material should be kept at least
50 feet from the toe of levee. Any filling done in this connection
should be tamped in place and, if in an exposed reach, subject to
wave wash, the new section should be faced with bags of sand.

c. Repair and close all flap gates on culverts and see
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that they are seated properly before they are covered with flood
waters.

d. Ascertain that all roads to and along the levee are
in a good state of repair. The Superint~ndent should obtain assist­
ance from the county road forces to have all roads put in first­
class condition.

e. Locate necessary tools and materials (sacks, sand­
bags, brush, lumber, lights, etc.), and distribute and store the
same at points where active maintenance is anticipated.

f. Checl{ and obtain repair of all telephone lines
necessary for operation, obtain lists of all team forces, motor­
boats, motor cars, and truck transportation that can be made avail-
able. .

g. Make thorough arrangements with reliable citizens
of the corrmunity for the supply transportation, subsistence, and
shelter for the necessary labor.

h. Communicate directly uith owners of all stock
pastured on the levee and direct that all stock be removed from
the levee right-of-way. Cut all fences crossing the levee that
do not have @ tes provided.

i. Investigate all drainage ditches on the landside
of the levee and open these drains ,.,hen obstructions exist. Pre­
pare to cut the necessary seep drainage ditches; however, no
attempt should be made to drain the levee' slope until actual
seepage takes place.

J. Remove all dynamite and explosives of any kind
from the vicinity of the levee.

5-07. Disaster Relief. It is the responsibility of local,
state, municipal authorities, supported by and/or working in
connection with the American Red Cross to adopt measures for the
relief of flood disaster victims. Relief measures can be under­
taken by the Department of the Army through its Army Area Commander
under eXisting Army Regulations, but such measures will be under­
taken only as a last resort, in extreme cases and under compelling
circumstances where local resources are clearly inadequate to cope
With the situation.

5-08. Flood Fight. After the above preliminary organization
and precautions have been completed, the "flood fight" itself
commences. The methods of combating various defects in the earthen
levee described in the following paragraphs have been proved
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effective during many years of use by the Department of the Army.

a. Drainage of slopes. 'Lilis \lork can be done economi­
cally while 8"raiting developments and "lill serve to make the levees
more efficient. Crews should be organized to cut seep drains at
all places on the levee and berm \1hen seepage appears. The drains
should be V-shaped, no deeper than necessary, and never more than
6" deep. Care must be taken not to cut the sod unnecessarily. In
all instances, drains should be cut straight doun the levee slope
or nearly so. Near the toe of the slope the small drains should
be Y'd together and led into larger drains, Which, in general,
should lead straight across the lands ide berm into the landside
pits or nearest natural or artificial drain.

b. Sand boils. These danger spots are serious if dis­
charging material. The common method of controlling sand boils
consists of walling up a watertight sack ring around the boil up to
a height necessary to reduce the velocity of flow to a point at
which material is no longer discharged from the boil. See Exhibit
"C" Plate 1. The sack ring around the boil should be large enough
to protect the defective area immediately surrounding the boil.
If several boils of sufficient force to displace sand are observed
a sack sublevee may be built around the entire nest of boils,
rising to such a height that none of the boils will discharge with
enough force to displace sand.

c • Have Hash. The Superintendent and Sector Foremen
should study the levee beforehand to determine the possibility of
wave wash. All such reaches will be located well in advance and
for use in emergency, a reserve supply of filled sacks and rolls of
cotton bagging will be kept on board flats. If the slope is well
sodded, a storm of an hOur's duration should cause very little
damage. During periods of high Wind and high waterJ ample labor
should stand by and experienced personnel should observe where the
washouts are beginning by sounding or by actually wading along
the submerged slope. Sections of cotton bagging should be placed
over the washed areas, as shoun on Exhibit "C", Plate 3. As an
alternative, filled sacks should be placed in the cut in an
effective manner and as soon as possible. The filled sacks should
be laid in sections of sufficient length to give protection well
above the anticipated rise. Bagging so laid must be thoroughly
weighted down to be effective. Plate 2, Exhibit "C" shows a
movable type of wave wash protection, also used With good results.
Its advantage is that it can rapidly be built at any convenient
place and easily set in place on the Job.

d. Scours. A careful observation should be made of the
riverside of the levee at all localities where a current of more
than two feet per second is observed, or where the profiles shml a
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high water slope of two feet per mile or greater. Trouble may be
looked for at the ends of old levee dikes, road-crossing ramps, old
traverses, and places where pipes, seuers and other structures
penetrate the levee. If any sign of scour is observed in the pits
or at the ends of the dikes, soundings should be taken to observe
the amount and progress at the scour. The approved method of
construction to check scour in the pits, on the slopes, or at the
ends of dikes will be to construct deflection dikes using brush,
treetops, or lumber, driving stakes and wiring together, and fill­
ing in between with brush and filled sacks or stone.

e. Caving bank protection. As protection against active
caving of riverbanks, rock-filled cribs are very effective if proper­
ly placed. Cribs are usually 14 by 14 feet in plan by 10 to 14
inchea in inside depth. The cribs are constructed on a double thick­
neas of 111 x 411 X 14' lumber, eqUivalent to 2" x 411 pieces, lapped
rail fence fashion at all corners and intersections. They are divid­
ed into four compartments of about equal area by two perpendicular
cross walls constructed in the same manner as the side walls. The
floors and covers are built up of double 111 x 4" boards spaced
about 9" center to center. Under the floor and perpendicular to
the direction of the floor boards are five equally spaced pairs of
1" x 4" boards spaced about 3 feet center-to center. On top of
the cover, perpendicular to the direction of the cover boards, are
three pairs of top boards, one over each of the side walls and one
over the central division wall. All intersections are nailed with
one 20d nail. The comPartments are filled With rock before cover­
ing. Each wall intersection of the fabricated cribs is securely
fastened by a loop of No.9 Wire. See Exhibit 110

11
, Plate 4.

5-09. Topping. Immediate consideration should be given the
grade line of each levee section by comparison of eXisting grades
with those shown on the draWings, Exhibit lIB". If any reaches
show a grade below the previous highest water, emergency topping
should be undertaken at once to such a grade as may be established
by the District Engineers, U. S. Engineer Office, Sacra~ento, Oal­
ifornia, as follows:

a. Sack topping. Sack topping may be used to raise
the crown of the levee about three feet. The Backs should be laid
stretcherwlse or along the levee for the first layer, crosswise
for the second layer, and so on. Sacks should be lapped at least
1/3 either way and well mauled into place. When properly sacked
and tamped, one sack will give about three to four inches of
topping. If gravel is available it should be used for the front
facing so as to avoid washing out.

b. Lumber and sack topping. 'Ibis is the most COlLtllonly
used method of raising 10\1 reaches in emergencies. In putting on
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this topping, as well as other topping, a careful line of levels
should be run and grade stakes ant in advance. 211 x 411

X 61 stakes
should then pe ,driven on the riv~rsid~ or the crown six feet apart,
and 111 x !?1l~;1:)&~rds nail~d to ti1~ landside of the stakes. This \lall
backed with a single tier of sacks, will hold out at least one foot
of water. If a second foot is necessary, the layers of sacks will
have to be increased in number and reinforced. The stakes should
be driven three feet in the ground, and should project out three
feet, thus providing, in extreme cases, a three-foot topping if
properly braced behind with sack~ and earth. In some in~tances, it
may be practicable to back up the planking w~th t~ruped e~rth

obtained in the vic~_nity :i.n lieu of t~le sacks shO'..Jn in the draldng,
EiIhibit "011

, Plate 5.

5-10. Transportation. J.n 1.nstances where it ~_s necessary to
send equipnent over roa<ls·-that are 1mpllssablo due -;:0 mUd. or sand,
their passage may be provided by the use of a plank road or by
means of steel or wire mats. T~lephone communication should be
provided along dangerous stretches of the levee when travel or
other satisfactory means of communication cannot be maintained.

5-11. Use of Government Plant. The District Engineer is
authorized to use or loan'Gover~ent property and plant in cases
of emergency where life is in danger and there is no opportunity
to secure prior authority suitable private ~quipment is available,
provided that such use is '.011thout detriment to the Government.
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EXHIB:::T A

FEDERAL FLOOD CONTROL REGuLATIONS

EXHIBIT A
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TitLE SS-NAVIGATION AND
NAVIGABLE WATERS

Ch.,tn II~Corp. or EnJineeu, 1".,
Dtpartment

PoUT 20S-l'iOOD CONUOL RlOvunort.
IUIHUNAHc. AND onUnoK 0' fLOOD

COlftllOL WOUta ,

Purauan~ to the provlJloDJ 01 aeetlflD I
of the Act of congreM approved June 23,
1830. &oS amended and lupplemenled. lee
BlaL 1m: 60 Sial. 811: and 66 Stal­
e,,: 33 U. 8. C.' '10Ie: '101~1), th. fol­
101'111I reruIations are hereb, pruertbed
to .ovem Ihe mtJnuna.nee and opera­
Uoo or Aood controlworo:

1208.10 I.ocollfoo4 ",oteolloll uxnk.;
tn4'nltnanu and ornaflon ol,fnlellll'''
and lacllltfti-(a) Ckneral. (I) 'I1le
alrueturel and taeWUu eOlUtmeted b,
th. United statea lor local ftood protee..
UOD ahall be contlnuowl1 matnlAlned In
.ueh " mlUUler and operated al .ueb
ume4 and lor .ueh penods III may bt
ne«Mal7 to obtafn the mastmum
beneAta. ,

(2) Tho 81a\l'. poUtleat aubd1vlalon
Utereol. or other relporulble local
.:aener, which Iurnl4hed usuran~ that
n wtllmafntafn and operate flood ccn­
trol worke In aeeordance with reaula­
tlons prescrIbed br the Sea-etary of War,
as r~u1Ied b, law. ahaU appoln~ a per.
manen~ eommJltee eon.a1stlnr of or
headed by an omcll1 herelntJ'er c&lled
Ute "SUPerintendent," who ,hall be ro­
IPOMlblb for the developmenl and main.
knAnee of, and directly In ch.rll Olt an
OJ'ianllatJon rcsPOlUlble lor lhe eJIIh ant
optraUon and mtJntelWlce 01 .11 01 'be

. aLruclurel NUl ladlUle. durlni ftood
periods and I()J' conUnuOUI InspecUGn
&ltd maintenance of·the proJecl woro
dur1ng perfod. of low water, all wlthoul
cod to the United 6tetea.

(3) A reservo IUPply of maurLt.1I
J1eeded during a llood emerllency thall
be kept on band a~tJJ Urou.

(4) No encroaChment or U'elpua
. whlcb will adverselJ aae<1 the eJIIclen'
opernllon or malntenllnco of the proJecl
worke shall be permlUed upon the rflbta.
of·way tor the proucUve laelJllle.s.

(5) No improvemeni .htJJ be p.used
over, under, or Ihrouah the wall',leYC>et,
improved channela or ftoodwayl, D()J'
_ball any ex~vaUon or conslrUcUon be
permitted wlthJnthe IIJnlIl ollbe proJ·
eel rlsht·ol-way. nor IhAU any ch.n..
be made In any lealure of the woro
wllhout prior determlJlallon by tho DII­
ulcl En&lneer 01 the War Department
or hJs aUlhorized repruentaUve tha'
.uch Improvement, exc.vatlon, conalruo.
tlon, or alteration will nol adveraely .,.
feci Ibe luncllonln, 01 the protecUve
"dUllel. Such Improvements or alter­
aUona M may be found to b. dealrabl.
'and permwlblo under Ihe .bove de.
t4nn1naUon Ihall be constructed In 1.0.
eordance wllb Itandud en.lneerlnr
practice. Advice rUlrdlnl Iho eaee' 01
proposed Improvemenll or alleraUol1l
on' tholuncllonlns 01 the proJe<1 and \11.
lormatlon concernln, method. til con·
.trucllon acceptable under atandard en·

f,neerlng practice shall bo obtained Irom
he- nlelrlct Enalneer or, If otherwise

obtained, sh.1I be lubmllted tor hli ap­
p"ovaf. Drawlnll' or prints .howlll,
.uch I}nprovemenll or. alterallonl a.
ftnau, c:orulruc:ted Ihall bo lurnL,hod Ibe
DIsh1d EnJl1neer "'In compielion 01 the
work.

(.) 1\ th.1I be the dUl, ot lflo .uper. the levee. Immediate atep. wUl be lalcen
Int.eadenl to lubmll a lemflnDUl1 report to corree~ d.naeroUi condJllona disclosed
to the Dlalrlcl Bn,lneu coverlnl hupee· by .uch InSpe<1I0lU. llesular malnte.
Uon. InAlnten'nee, .nd operation of th. IlADce repm meuures lhAll be accom·
protecUye "'oru. plUhed durin. tbe approprlale season

('I) 'rhe Dlstrlc' En.lnetr lIr hi. au- ... scheduled b, the'8uperlntendent.
tborUe4 repreuntetlYei Iball b... ae· m Opnallon. Durin. flood pertods
UbI at .U lltnel to all pOrtions of the pro- the levee ahall be patrolled conUnuou.ly
teclln worb. to loc.te poa.slble und bolla or unUluII

(8) Malnten'nce mell~r" or re~lra wetnu. of the I.ndward alope and to be
whlob the Dlatrtcl En.IDeer deenu nec· cerl.ln th.t:
...." &hall be promptly taken or mlde. (I) There are no Indtcilloni of aUdu

(OJ .Approprf.te meuur.. thaU be oraloushl developln'l
taken b)' loeal authorlU.. to lnaure Ut., (U) Wave wash or Icourlnr .clton lJ

,the .cth1Uu 01 aU local ol'l.nllaUona not occurrtn'l
operalm. publlo ()J' pnnt4 facllllle. con· <UI) No low ruchu ot levee ell.t
ned~ wllb tb4 protective wom ..... eo- whleh m.y be overtopped:
ordin.ted wllh lh01lof Ute Bliperlnttnd. (I,) No other eondillon. exUl ",hlch
eoL'. oraanluUon durlnr flood perJocta. ml,M endanler th••trudure.

(10) The War Department .U1 furntah Approprl.le advance mel1.SU1U ..U1 be
loc,1 Interuta Wilh an OperaUon and taken to llUure the avallabUlty 01 ada.
Y&IJllenance M.nu'llor tach eomplet.ed qu.te I.bor and maurlala to meel .U
proJed. or lepar.te wetul pari Utereol, conllnrenclu. Immediate IUpa will be
to lWia' them In carrying oul Ibm ob· t.ken to conlrol any condillon which
1J••tlOI1l under theu rtaul.llona. endlJl'fri the' Ineo and to repm the

(b) .Lewtl-m Utllnt,",n". Tbe dam.red aectlon. . '
BUJl«lJintendenl &baU proYlde .l all tim.. (c) "ood UtlU,.-(l) MtI'nf.'ntJllcI.
.ueh'malntenance u m.y be requlrtd to PerfodJo Intpeetlonsthall be made by th.
(.luuro aervicubllll, 01 the .kucluru In Buperlnundenl to bo certaln th.t:
tIbIe of ftood. Ueuuu. thall be taken (J) No aeep.... dturlted areas. or
to promote the ,rowlh of loci, OIlumJ· .and boll. arb occuml1f:
nate b)1J"lowlnl .nlm.....nd to prOVlda (m No undue aettlemenl htl occurred
lor rouline mowtl1f of the Irau and which atrecta the alabUII, ollhe w.II'or
wudt. remoYaI 01 "'lid arofilh and drltL Ita ",aler 1I.hlne4l:
deposita. and repair 01 d.m'lI cauaed b, <UI) No treel exld. the roota 01 whleb
erc»lon or olher lorces. Where prac- mt.ht extend under the wall and oller
Ucable, mea.sure$.hAJJ be I.ken to rel.rd acceleraled aeepSlll palhJ:
bank erQ.Slon by plantlDl or tdUow. or (I ) I h 'd
olher IUltable .....owlb on .rell rlverll-.d v e eoncrc e &I no un eraolle•• .. er.ckln" chJppln•• or bre.kins to an
of Iheleveu. Perlodlo InapecllolU th&U punl whJch might alleel the ,t.bWt,
be mlde by the 6uperlntendenl to In.u,. of the .all or Ita w.ter tlshmeaa:
th.t tbe above mafntenance mwur" (y) '1l1ere are no encroaehmenta upon
art belnr etrectlYel)' carrl.d out and, the rlllhl.ol.way which mlabt endanln
'urlher, to be cerl.ln th.l: tho ,tmetule or hinder III lunctlonln•

(I) No unwu.1 aettlemenl, a1oqahln" In time of l!Dod:
or mllten.1 '0» 01 mde or ,I"," crOM . (v)) Care lJ bel~ exerct.sed to pre.
aectlon haa t.ken pllce: Yent accumulation of lrlUh and debrh

(IJ) ,No caYlIllr hit occurred on ellher MtJacent to waus, and to lnaure th.t no
tbel.nd .Id. or the river IIde ot tb. Jevee Dres are belnB built near them:
Which ml,hl .aect Ih••labllll, of thi (vii) No IxLnk caYln, eondlUODJ ulal
levee &(eUon: flverward of the .a11 whJeb mtsbl .n·

Ull) No Itepall....turaud areas, or dlnser nUI.btUl1l
lind bolla are ocCUlrtil'1 (Till) Tee dreunaa. 1,ltems .nd pres·

(I,) To 0 dr.'nl,o IYltepu and pr"o .ure.reUer "ella II'll In Hood worldna con·
.ure relief weIll are In .ood workIn. eon. dlUon. and lhat .uch faclUUe, art not
dltlon, .nd th.1 lueh ticlllllea art no' btcomful c103Sed.,
becoming cloned: ·Such IrupUlIolU ahall be made Imme·

(y) Dr.lns Ihrourh the Inee. and 'dJ.ltl, prtor to Ihe bealnnlns of the ftood
••tea on IIld draftft are In rood .orkJnl Ituon. Immedl.tel, 10Uolilng each m.·
condlllonl . lor hllIh water perlod. and otberwl4o at

(yl) No revetment work or rlprap hal Intervals no~ exceedln. 90 days. Met••-
Ilten displaced. washed oUI, or removed; urea to ellmtnal6 encroaehmenta and ef-

(vII) No acllon, la beln, taken; aueh tCOI repaln lound neusur)' by aueh In·
as."burnlng .raall and wee~ durin. In. epectlona ahl\U be undertaken ImlOedl·
,"pproprlate leason., which ,,11I retard atel)'. All reptln Ihall bo accompllihed
6r autroy the ITOwln 01.00; b, method. accepl.ble In atandard en·

. (vlll) Accunoadl to and on the levee Ilneerlnr practice.
are bema properl, r.)~lnlalnedl· m Operalfon. ConllnuolU patrol ot

(II) C.tUe lUar~ and ••Iet art In the w.U Ihall be lulntafncd durtnH tlood
. rood condlllon: periods to locate po:.1\blelukase al mono

b) Crown of. levee II th.ped 10 u to oUth Jolnta or let~ undeme.th the
draln re.dJl" and roadw., thertOn, U wafl. 1l0.Un. plMt or b,)." wUl not N
an" Is well an.pt4 and m.lntalnedl allowed to lie I,afna~ or tie up to the

(xU There I.. no un.uthor!lod rral1nl ..au. ShoUld,1t become nece-StU)' durins
or Yehlcular tramo on Ihe leveeaj a flood emusene)', to pus. anct or cabl..

(xU) Enero.chment. are nOl' belnr over the wau. adeQuate me.~ Uti Ib.U
a,ade on ebe levee rl,ht.ol·wa, which be talcen to proteci tho eonCfl.W and con·
wlhl endan.er tb••tructure or hinder atmcllon Jolnta. lIl1medlaUl atepa Ih.1I
III proper and etllelenlluncUonln, dur. be taken to correc' .ny condition which
In timet of emergenc,. endan.ers tbe alabUII)' 01 the waU,
. 6ucb hupecllona .hafl be made I~. (d) Dta'nal/' "",cluru-(1) Ma'nt~·
medlatel, prior to the bealnnJnr of Uis nonc•• Ad~u.te meuurelah.U be tuen
ftood ualOn: lmmedlatel,lollowlh, each to llUure th., Inlet .nd outltl cbllUleli
il.jor hI,b watn period, and otherw'" are kep' open and tb., klUh. I1rtn. or
al lnurvall not elceedlDl to d.y.., and debrla II not allowed to .coumulate npl1'
auch Intei'm,dlil. tlmn ... m.y be nf«j. dralnl,e Ilruchuu. P1IP ,.te.a. and
1&17 to lJuur. th. bed pauJbl. ear. or m.nul1Jy oper.ted ,atte and valvu on

EXHIBIT "A" Sheet I of 2 ...." .....



drlllnal;e strUctures shRII be cxt\mlned.
oiled. nnd trlRI opernted at least once
every 00 dRYS. Where drainage struc­
tures nre provIded with stop hlg or other
emrrgency closurct. the condition of tbe
equIpment and Its housing shall be In­
spected m:ulnrly and a triallnstaUatlon
of the emergency closure shall be made
at least once each year. Periodic Inspec­
tiona shall be made by the Buperinund­
ent to be ccrtaln that:

(II PIpes. Rates. operating mechanIsm,
riprnp. and headwalls are In 1l00d con­
dition:

(II) Inlet and outlet channels are Of!en:
(1m Care Is beIng eXt'rcbed to prevent

the accumulation of tra'-ll and debrla
near the structures and that no fires are
being built near bituminous coaud plpU:

(Iv) Erosion Is not occurring adjacent
t4 the 6tructure which mlllht endanger
Its water t1ghtneM or ,tabUity.

Immediate atep-' will be talten to re­
pair damalH'. replace missIng or brolten
parts. or remedy adver60'condltlons dis-
closed by 6uch Inspections. '

(2) Optfolfon. Whenever high water
conditions Impend, all gates wlll be In­
epeeled Q ehort time before water reache.
the Invert of the pl~ and al17 object
whIch might prevent closure of the late
ahllll be removed. Aut4matlc gates shall
bel clouly observed unlll It has been as­
certaIned that they I\re securely clOsed.
ManuaUy operated illites and valVe3 sball
be closed I\lI necessllry to prevent Inftow
of flood water. AU draInage Itructurea
In levees shall be Inspected frequently
durtnlr floods to ascertaIn whether aetp·
"Ire is taking place alonlr the lines of
their contact wllh the embe,nkment.
Immediate steps shall be taken to cor­
red any adverse condltlon~ .

(e) Closure strucfurU-(l) J{alnte­
nonce. Closure atructures for .tramo

'openlnga shall be Inspected by tha-super­
Intendent every 00 (lays to be certain
Ihat: '

m No parts are missing:
(II) Uetal parts are adequately cov­

ered with paint:
(UI) All movable paris are In Sl\Us·

fact4ry working order, '
(Iv) Proper closure can be made

promptly when necwary:
(y) 6ufllclent materials are on band

{or the erection orsand balr closures and
that thl: location ot auch materIals will
be ;eadlly accessible In times of emer­
lency.
, Tools and parts ahall. not be removed

for other use. TrIRI erections of one or
more closure atructures ahall be made
once each )'ear. allernatlnlr the struc­
tures chosen so that each gatewl1l be
erected at least once In each 3-year pe­
riod. Trial erection ot all closure struc­
turushnll be made whenever a change Is
made In key operating ptrsonnel. Where
raUroad operation mnkes trial erection of
a closure atructure Infeasible. rlgoroUl
Inspeclton and drll1 of operallnlr per­
sonnel may be substituted therefor.
Trial erection ot sand bag closures Is not
reqUired. OIosure materials will be care­
fully checked prior to and to1lowlng
flood periods. and damaged or mlsslnlr
parts shnll be repalr~d or replaced 1m·
mediately.

(2) Opanlto". Erection of each mov­
able closure shall be started In sufllclebt
lime to permit completion before flood
waters i'each the top of the structure
alII. Information rel!ardlns the proper
method of erectln!: each Individual clos­
ure structure. together with an estimate
ot the time r''Qulred by all eXp;lrlenced
crew to complete Its erectlon will be IIlven

In the Operation and Maintenance Man.
ual which will be turnlshed locallnteresla
upOn completion of tho project. Closure
structures will be Inspected (requently
durIng flood periods to ascertain that no
undue leakage II occurring and that
drains provided to care for ordinary leak­
all8 are tunctlonlnlr properly. Beats or
ftoatlps plant ahall not be allowed to tie
lip to closure structures or to discharge
pu.senger. or cargo over them.

m PumpIng plantl-(1) M 4' n 'e­
nanct. Pumping plants shall be Inspecud
by the 8uperlntendent at Intervals not
to exceed 30 days during flood aeuona
and 90 days during olf-flood aeasona to
Insure th,at all eqUIpment I. In order for
Inatant use. At regular Intervat,. proper
measure, ahall be talten t4 provide for
cleaning pllUlt, buildings. and equipment.
repainting as neceMary. and lubrtcatlnlr
all machinery Adequate SUPPUe3 of
lubrlcanta tor alltypea ~f machInes; tuel
{or gasoline or dIesel pOwered eqUIpment.
and nuh lights or lanterns for emergency
Ullhllng ahall be keDt on hand at all
Umu. Telephonll service shall be maIn.
talned !It PUmping plants. AU, equip.
ment, Including switch gear, transtorm~
en, motors. pump.s, valves. and lAte.
iliall be trial operated and e,hecked at
least once every 90 day,., Meuer teall
of all Insulation ahall bel made whene\'er
wiring has been aUbJected to undue damp­
ness and otherwise at Intervals not to
exceed one year. A record ahall be leept
ehowlng the results ot such tesll. Wlr·

. Ing disclosed to be In an uQsatlafactol'1
condition by sUch tests ehall be brought
to a satisfactory condition or shall be
promptly replaced, Diesel and gasoline
engines ehall be started at such Inter­
vals and allowed to run fQr such lenllth
of time as may be necesury to Insure
their aeniceablllty In times of ~Dler­
gency. Only akllled electrlelans and me.·
chanlcs shall be employed on tests and
repaltt., Operatlnlr personnel for the
plant ahall be present durlnlr tests. Any
equipment removed trom the etatlon tor
repair or replacement shall be returned
or replaced as 600n as practicable and
ahall be trial operated after reinstal­
lation. Repairs requiring removal of
equipment trom the plant shall be made
durIng off-flood seasons Inlofar as prac­
ticable. ,

(2) Operation. Con1P«ent operators
ahall be on duty at pumping plants when­
ever It appears that neceMlty for pump
operation Is imminent. The operator
ahal1 thoroughly Inspect. trial operate,
and placo In readlnea.; all plant equIp­
ment. The.operator shall be (Aml1lar
with tho equipment manufacturers' In­
slructlOIU and dr/loViInIl' and wltb the
"Operating Instructions" for each Ita­
tlon. The eqUIpment shall be operated
In accOldanc~nvlth the above-mentlone4
"Operatlnlr Instructions" and earo sbaU
be exercl.sed that proper lubrication la
being wpplled all equipment. and that no
overheating. undue vibration or no"'e la
occurring. Immedilltely upOn ftnat re­
cession ot fiood waters, tho pumping sta­
tion shIll be thoroughly cleaned, pump
houl~ aum~ aushed. and equipment
thoroughly 1ll5p~ted, oiled and greaaed.
A record or log of pumplni plant opera­
tion ahall be kept for each atatlon. a cQPY
ot whleh ahall bel turnlshed the DIstrict
EoglDeer tollowlng ellch flood.

(g) Channell and JloodlDOWI - (1)
MlllnttnlJnCt. Periodic InspectlolU of
Improved channels and ftoodwaya shaU
be made by the 8uperlntendent to be
certain that:

(\) The channel or floodway Is clear of
debris, weeds. lind wild IIrowth:

(II) The channel or flood",ay is not
belnlr restricted by the de!lO-'lUng ot
wasto materials. bUilding of unautbor"; .....'
Iud structurea or other eneroachmenta:

CUI) The capacity of the channel or
ftoOdWay Is nnt being reduced by the
tormatlon of ahoals:

(Iv) Banks are not being damaged b,
rilln or wave wash, and that no .Iough­
II1lr of bank, has occurred:

(v) RJprap Ilectlons al')d deflection
dikes and walts are In good condltJon:

(vi) Approach and egren channela
adjacent to the Improved channel or
tfoodway are aumclently clear of obstruc.
tlons antt debris to permit proper tunc­
tlonlng of the project works.

BUeh Inspections shall be made prior to
tile beglnnlnlr of the flood auson and
Qthu-:·tae at Intervals not to exceed 80
day.. Immediate steps will be taken to
remedy any adverse condition, dl8tl~
by euch IlUpectlona. Measures will be
taken b7 the Buperlntendent to promote
the growth of Bl'!\M on blink slopes and
earth deOectlon dike,. The (Juperln·
tendent shall provide tor perlodlo repMr
and cleaning of debris basins, cbeck
dama; and related .tructurea as may be
neceMary.

(2) Operalton. Both ban k II of ths
channel ehal1 be patrolled during perlodl
of hl'h water, and m~sures ,hal~ be
taken to protect tbose reachea being at·
taclted by the current or by wave wash.
Appropriate measuru shall be taken to
preven~ the formation of Jams of leO or
debrl.. Large objects which beeome
lodged' agalnlt the bank shall' be reo
moved. The Impro~edchannel or flood·
way shall be thoroughly Inspected Imme.
dJately {ollowing each major high water ...-
period. As loon as practlcablo there· .....
'aller. allsnag,s and other debris shall be
rcmoved and all 'damage to banks. rlprap,
deflection dlkea and ,walls. drainago out-
lets, or other 1l00d control· atructurea
repaired.

(h) Mtlcellaneous faclllttes - (1)
MaIntenance. MIscellaneous structurea
and facilities conatructed as a part of
the protective works and other structure..
and tacilltles which function as a part
of, or affect 'the emeJent functioning of
the prouctlve worb, ehall be periodically
Inspected by the Superintendent and ap·
proprlate maintenance measurea taken.
Damalred or unserviceable parta ahall be
repaired or replaced without delay.
Areas used for pondlng In connection
with pumplnlr. plants. or for tcmwrary
atorage of Interior tun-ott during 't1ood
perlodls)lall not, be allowed to become
nJled with slit, (\ebrls. or dumped mao
terlRl. The Superintendent ahall take
proper lteps to preventre&lrlcllon (If
brIdge openingS and. where practicable,
ahan provide for temporary raising duro
~s ftood. Qf brldllC5 which restrIct chan­
MI capacities during hIgh tlow••

(2) Opera tl07l. MIscellaneous tacUl·
Ues shall bel operated to prevent or re­
duce flooding during period, of high
water. Tho.se facilities constructed aa
a part 01 the protective worke ehaU no'
be uled for purposea ottier thnn flood pro­
tection without approval of the Dletr:ct
Enl/lneer unlesa desll/ned therefor, (0
Slat. 16'11.60 Stat. 811: and 66 etat. G38:
33 U.B,C. '/Olc: 'l01c-1) mells.8 AUlUlt
leU. 'CE BPZWP)

(UAL) J. A. ULIO. ,~
MoJor General,

The Adjutant Genual.

IF. R. Doc. tt-12285; Plied. AUf\1'& Is. 1814;
e:u •. ID.I
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EXHIBIT D,

"AS CONSmUCTED"
DRAWINGS

(See separate folder for the following drawings)

FILE NO.

/l~f- 50-4-3350

TITLE

Channel Improvement and Levee Construction, Little
Ch1co Diversion and Butte Creek from Durham­
Orovi~le Road upstream 4.3 Miles, Sheets I to
33, 1ncl. .

50-4-33p7 .; Channel Improvement and Levee Construction,
Butte Creek from Old Highway 99E Upstream to
Durham-Oroville Road, Sheets 1 to 14, 1nol.

_~O.4.4~34 Little ~~ico Creek, Snagging and Clearing, in 1., -- - --
Additional draWings of cross sections, structures and mis­

cellaneous facilities are available 1n the office of the Distriot
Engineer.

EXlUBIT B
Unattached

" "

sheets.



EXHIBIT 0

PLATES OF SUGGESTED FLOOD FIGHTING NETHODS

EXHIBIT C



WAR DEPARTMENT CORP6 0' ENGINEERS U••o ARMY

RIVEAIIDE
Waitt turf,"

ELEVATION

:;". f_

:::::(,:·,z~~~~!$::~~~~~·m1$ti:;'·'~"~l~t~:. ,oi~~~~t.i..~~.J$~,~~~/:\
Hobr:

Bottom .tdth to be ftC> ........ It ... MIitNo
It Nt to dNt und dIIcfIIrIe.
TIt Into IMt If bel .. MIl ..

......

SECTION A-A

-~- ~-----~-~--~----~

i _. -.....-...---------..

I
-----------~--------

PLAN
Hob:

Do not udl bel MlIda daM not put
out rna1«1II.
Htlcht of tIdl loop 01 rlnI~ be "
I4Iffldtnt to «.... enouch held to IIow
down lIow ttvqh bel 10 ItIat ftC> mort
maltrial It dIspllUd and bel NM dw.
HMI auempt to~ atop IIow
lIvouIf\ boll

UPPER BUTTE CREEK

OONTROL OF SAND BOILS

U.S. ENGINEER OFFICE. SACRAMENTO.CALIF.

EXHIBIT "c·· PLATE I



WAH OU'AH'MENT

•;;:
•
~

1"••"12'-6"

.".12"112'-0"

SECTION A·A

CORPS Of ENGINr:fIlS. U ~ AHMY

12'.()"

PLAN

LANDIIDI

-.

BIll Of MATERIAL fOR 100 fEET
LUNBER

56 pitCfl 1"112"112'q
32 pieces l"q".2'-6"
32 pieces 2".4".9'Q

• 32 pleu, 2".4"12'·0"
• (Sh.rpt~

WIRE
200' ballnl will

HAILS
41 IbtAld nails

SECTION

UPPER BUTTE CREEK

MOVABLE
WAVE WASH PROTECTION
U.S. ENGINEER OFFICE. SACRAMENTO ,CALIF.

EXHIBIT "0" PLATE 2



WAR DEPARTMENT CORPS OF ENGINEERS. U. S. ARMY

RivtnIdt edg. 01 IevH crown

1"x2"d'-6" Stakes

PLAN

...

SECTION

Not.:
Lay lenaths as required 01 colton bagging
approxilNtely parallel with levee slope
and .cross damaged section. Weight
top and edges 01 bailling with filled
sacks IS shown above The filled sacks
should be wired or tied to each strip
before laying in place, Stake the cotnen.
01 each strip above water surface.
Where cotton bagging is not available
burlap sacking may be substituted.

U. S. ENGINEER OFFIC~, SACRAMENTO I CALIF.

BUTTE CREEK
MATERIAL REQUIREO rOR 100

LINEAR rEET or LEVEE

LUMBER

• 30 Slakes l"x2"d'-6"

• (Sharpened)

SANDBAG$
120 sand bags
Cotton baUing
IS required

UPPER

WAVE WASH PROTECTION

EXHIBIT' 0" PLATE ~



WAR DEPARTMENT CORPS OF ENGINEERS U. S. ARMY

•

~ ~
.

.. --..
6~ 3'·3" i 3'.3" i 3'·'· T 3'.l" 6"

T -, -,
14'it-

n r- .-
tD

L:::~
, 1 ___ ,--

~-- v r-.
I

~8C~ ~ ---- I~ ~
:. ---- ==- t----"., "'> '::>

I - ~(]C~ I , ~ ~ I Ie' c:::: r- ---=- L-I I
C~ - ,""""--........... -..... """"'- ~~I I ·-I -

~~c:: I · -=:::::: ~-I - ~~ ~L.:. I I · -=::::::-I - ~P.[~ I ·-I
~rJ[~ I ,

I -
~O[~ I I

"~
. I - - - iP[~ I

~~ - -- - ;I
~~I ~ l-I ." I

;;:.

C~ -0I ~ I I ,..
~~.r- 11JC~
~: --' ~

,

r-; , ~p
-&-~

[~ ~I:JI -- ·
C~

I - 10 ~.I .:.

c:=: -
~I:JI ·-

C - 7n. ' ,-- zl:Jr'" I I , I

C:£
I -I ,

.:~-
bt' 1:1" ~ r& :-

!i:i ..~" .'i:i II
,.

~..
1~.QH I

"

1foc.:
Crlbl conltNded of clou* thIcIultaI rzI
1"""xl4'oO" lumbel. HlH "III~

. WIth 1·2Od nil. £tdl~ of walt
MCUrel'i f.mn.d by • IooCJ pf No. ewe.
tllhtttt.mt6d.

BILL 0

130 ilia. l''x4....4·q
WIRE

30' No. 9 WIt.

121 1ba.·2Od nails

UPPER BUTTE CREEK

CAVING BANK PROTECTION

U.S, ENGINEER OFFICE, SACRAMENTO, CALIF,

EXHIBIT "0" PLATE 4-



WAR DEPARTMENT

RIVIRSIDE

At lee..
1'~"dMp

CORPS OF ENGINEERS U. 8. ARMY

LAND81DE

SECTION

5'.(¥'

FRONT ELEVATION

BILL OF MATERIAL fOR 100

UHEAR fEET OF L£VU
LUMBER

25 pltCtIl"x12"llI2'4"
17 pIecM a"x4"1lI0'.(¥'

• 17 pIeceI 2"a4"x6'.(¥'
• 17 .... 2...."x2'-O"•

NAILS
1 Ib. o8d nah
2 1bI.·1Sci nailt

SAHOBAOS
1100 bill

UPPER BUTTE CREEK

WMBER AND SACK TOPPING

u. S. ENGINEER OFFICE, SACRAMENTO. CALIF.

EXHIBIT w(f PlATE S



CORPS OF ENGINEERS U, S, ARMY

LEVEE CONSTRUCTION REVETMENTS

LEVEE SECTION

'011 tl[10II1S N lICUS 01 THl ABOVl IAPPAOX. 5··.·1 HOUl
IAUC ...tTlIl AND 8UIl0 010 tHl SIDl AS 1H00C:lTlO eY GASHlO
lINU A8OVl.lLllANAll HUotll eOURsn lBAOS PLAUO CIlOSSiIIKI
.. IlIlUCHfR GOUfIUS I lAGS PLAClD l(NGT"*,Sll.

SKETCH B

[SnMATING DATAl
, AVllIAO( .llGHt 01 EACH 'llUO 'AIlO8l.G,AHROlC. 10 LIS.
t. UPAOlllUAUlY 1000 UN DUGS AIll AlOUIlIlO '011 UCH lOG

10. n. 0' IUAfAct IllllGHT IIU,",IPLllO BY OtIUNCU.
INSTRUCTIONS FOR
PLACING SANDBAGS

UPPER BUTTE CREEK

EXCAVATe FOIl 8Mt()M ()()(JRsr

SECTION

ELEVATION

FILL MATERIAL:

INSTRUCTlcmS:
I 'ILL SAIIOUGS 21) 'Ul.l AND 11l OPlN lNO.
t. TUCK IN 1l0TlO'" COIINlAS 01 SAG AfUA IIlLiNG.
) PLAU 8AGS PUIPlllOIGULAII '0 SLOP(.
4 LA, STRUCHlA AIOO HUOlA CDuASU WIlH CHOlll AND 110(

IU"S IN I lHUII-

ESTIMATING DATA:

USfO '011 fllfllGlNC:' BAliK PIIOIEGTIOH TO PAlYlN' UIlD£A
CUI liNG AND COIOTADL 01 CDuRSf 01 'LOOD CHAllllllI

Ttl[ UAL ."'lRIAL 'OR 'ILLINO SAND IIAGS IS A 'INl WO OIl
«Wllf 1M. AYOIO, AS WUCH AS POSSIBLl, tHl US[ 01 GOAIISI
GIIAYfL AND "uweuys.

I AYlAAGl WllGHT 0' fl.CH IllUO 'AIl08AO IJ'PAOXI....lflY
IS LBS.

t.APPAOXI..AllLY 320 SANDBAGS ARl AlOUIRlO 'OA lACH
100 so. n. 01 SUAFACl TO III RlVlTlO.

SECTION A-A

A

ELEVATION

SKETCH

mlla~lHG VS(0 '0 fAlVLlH O\'EA'Ol'NlG 01 IIIS'11jG UV(U
IoHO '011 RUAiIlIIlG 'LOOO IIATlAS WHlAE 110 8A(K'Ul' UATllllA\. IS
AYAILA8LE.

iNSTRUCTIONS:
I. 'IU. su.llaA4S I" '0 ") ,uu. BUT UAYE lllOlJ'H 'LU '0

TUAH UNOfA. 00 1l0' 'Il. LEAYl U.OS OI'lN.
t. 'OIlI«IGHlS 01 I'00' AIlO USS • LA' ) SIIOGlE COUIISU

WIT" lACKS UIlOTlIlIlSl AS SHOWN IN SKlICH'A' 8fLOW.
1 'OIl "liGHTS "'fATUI THAN I 'OOT • PLACl AS INOtCAUO

II IKlICH'8" Bnow.
4. \ll'I«N lAGS ARl PLAClO ,unfN ClUT AIlO "LL YOIDS I'

IIUHING BAGS WI'H 'UT ANO YIGOIlOUSL' TRAUP UGH COUA$[
01 TI« LlYU SfCTlOH. THIS IS AN utRfun, IWl"OIllANT Ol'lAATlOIf
lOll PIlOVlCIIIlO A LlVU WHICH WILL 8( AS WP(RYIOUS to WAHA
AS POSSIBLl AIIO to !IlSUM STABILIty 01 SfctiOH. LOOSfl' PLAttO
IAN08AGS IUMOPlAl' !lULO tOGlIHUl WA' AUU,", IN 'A1LUAl
....0 CAUS[ $(1l1OU1 GAWAtl.

.-
U. S. ENGINEER OFFICE, SACRAMENTO, CALIF.
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EXHIBIT D

SUGGESTED SEMI-ANNUAL REFORT FORM
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TO: The District Engineer
Sacramento District
Corps of Engineers
1209 - 8th Street
Sacramento, California

(1 May 19 )
(1 Nov 19_)

Dear Sir:

The semi-annual report for the period (1 May 19 to 31 OCtober
19 ) (1 November 19 to 30 April 19 ) Upper ButteCreek ~vee
andChannel Improvements, Butte CountY; is as follows:

a. The physical condition of the protective works is indicated
by the inspector's report, copies of which are inclosed, and may be
summarized as follows:

(Superintendent's summary of conditions)

It is our intention to perform the following maintenance
work in order to repair or correct the conditions indicated:

(Outline the anticipated maintenance operations for the
following 6 months).

b. During this report period, major high water periods (water
surface in Butte Creek reached or exceeded the reading of 10.0 on
the State Department of Water Resources gage located at the Chico­
Oroville road crossing) occurred on the follO\ling dates:

Dates Maximum Elevation

EXHIBIT D
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Comments on the behavior of the protective works during such
high water periods are as follows:

(Superintendent's log of flood observations)

During the high water stages when the water level reached a
height of , on the gage or excess thereof (dates)

, it was necessary to organize and carry out flood
-o-pe-r-a-:'t-:'i-o-ns-a-s-follows :

(See Maintenance Manual for Upper Butte Creek - Part No.2)

c. The inspections have indicated (no) or (the following)
encroachments or trespasses upon the project right-of-way.

d. (no) ( ) permits have been issued for (the follouing)
improvements or construction within the projeot right-or-way.

Executed copies of the permit documents issued are trans­
mitted for your files.

e. The status of maintenance measures, indicated in the pre­
vious semi-annual report as being required or as suggested by the
representatives of the District Engineer, is as follows:

(Statement of maintenance operations, item by item vtth
percent completion.)

f. The fiscal stamenent of the Superintendent's operations
for the current report period 1s as follows:

Labor Material EqUipment OVerhead
Total

1. Inspection
2. Maintenance
3. Flood fighting

operations

TOTAL

Respectfully submitted,

Superintendent of Works

EXHIBIT D
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EXHIBIT E

CHECK LISTS OF LEVEES J CHANNEL M!Q STRUCWRES

For definition of If10od" or "high watel~ period" see paragraph
1-06 of this manual.

EXHIBIT E
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CHECK LIST NO. 2

UPPER BUTTE CREEK
LEVEES AND CHANNEL TIo11lIlOVEMENT

Inspector's Report Sheet No.

Date

Item

(a) Location by Station

(b) Settlement, sloughing, or
loss of grade

(c) Erosion of both levee
slopes

(d) Condition of ronduays, in-
cluding ramps

(e) Evidence of seepage

(r) Condition of farm gates and
fencing

(8) Maintenance measures taken
since last inspection

(h) COtrJIrents

Inspector _

Superintendent __

RemSl'ks

EXHIBIT E
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INSTRUCTIONS FOR COHPLETING SHEET 2, EXHIBIT E
(To be printed on book of sheet 2)

Item (a) Indicate levee station of observation, obtained by pacing
from nearest reference point; indioate right or left bank.

Item (b) If sufficient settlement of earth\lork has taken place to
be noticeable by visual observation, indicate amount of
settlement in tenths of a foot. If sloughing has caused
a change in slope of the embankment seotions, determine
the new slo};e. Note areas lIhere erosion or gullying of
the section has occurred.

Item (c) If sufficient erosion or gullying of back face or back
toe of levee has taken place to be noticable by visual
inspection, indicate area affected and depth.

Item (d) Note any natUl'al change in any section of roaduay or
ramps. Indicate any inadequacy in surface drainage
system.

Item (e) Indicate any evidence of seepage through the embankment
section.

Item (f) Indicate the serViceability of all farm gates across
the embankments and road\lay, and indicate if repainting
is required.

Item (g) Indicate maintenance measures that have been perfo~ed
since last inspection and their condition at the time of
this inspeotion.

Item (h) Record opinion, if any, of contributory causes for con­
ditions observed and also any observations not covered
under other columns.

NOTE: One copy of the InSpecto111 s Report is to be
mailed to the District Engineer immediately on
completion, and one copy is to be attached to
and submitted with the Su~erintendentl8 semi­
annual report.
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CHECK LIST NO. 3

UPPER BUTI'E CREEK
LEVEES AND CHANl& U1PROVEl·1ENT

Inspector's Report Sheet Noo____

Date _

Item

:twpector _

Superintendent _

Remarks

I
(a) Name of channel and locationl

b~' stations 1:.-- _

(b) Vegetal groHth in channel
I

(c) Debris and refuse in
channel

(d) Nell construction \lithin
right-of-uay

(e) Extent of aggradation or
degradation

(f) Condition of riprapped
section

(g) Condition of bridges

(h) Measures taken since last
inspection

(1) Comments

EXHIBIT E
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INSTRUCTIONS FOR COMPLETIOO SHEET 4, EX1UBIT E
(Tb be printed on book of Sheet 4J

Item (a) Indioate station of observation obtained by pacing from
nearest referenoe point.

Item (b) Note nature, extent, and size of vegetal growth within
the limits of flood flow ohannel.

Item (c) Note nature and extent of debris and refuse that might
cause clogging of the conduits of the irrigation intake
works, fouling of the tainter gates, or the bridges over
the channel.

Item (d) Report any construction along the diversion channel or
above the diversion channel or above the diversion works
that has come to the attention of the inspector and that
might affect the functioning of the project.

Item (e) Indicate any change in grade or alignment of the channels,
either by deposition of sediment or scour, that is noti­
ceable by visual inspection. Estimate amount and extent.

Item (f) Indicate any change that has taken place in the riprap
such as disintegration of the rock, erosion, or movement
of the rock. Note the presence of vegetal growth
through the riprap.

Item (g) Note any damage or settlement of the footings of the
bridges. Indicate condition of 1I00den structures and
if repainting is reqUired. Indicate condition of bridge
approaches, headwalls, and other appurtenances.

Item (h) Indioate maintenance measures that have been perforu.ed
since the last inspection and their condition at time
of this inspection.

Item (1) Record opinion, if any, of contributory causes for
conditions observed, also any observations not covered
under other columns.

NOTE: One copy of the Inspector's Report is to be
mailed to the District Engineer immediately on
completion and one copy is to be attached to and
submitted with the SU1)6rintendent' s semi-annual
report.
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INSTRUCTIONS FOR COMPLETING SHEETS 6 AND EXHIBIT E
To be printed on back of sheets and 7

(1) Enter station of all structures under Column (a) tor check
list.

(2) Inspect inlet, barrel, and outlet for accumulation ot sedi­
ment, rubbish, and vegetal matter. Note condition \mder
Column (0).

(3) If any settlement or damage to the pipe, barrel, or invert
of the drain has occurred, estimate the location and amount.
Note particularly it any backfill has come into the ~ipe or
been disturbed. Record observations under Column (d).

(4) Inspect the concrete portions of the structures for eVidence
of settlement, cracks, "pop_outs", spaces, abrasive wear, or
other deterioration. Record conditions under Column (e).

(5) Inspect backfill area adjacent to structure for eVidence of
orosion caused by overflow of the drainage structure and
note conditions in Column (f).

(6) V0ger Column (g) indicate physical measures that have been
taken to correct conditions reported in last inspection, and
their condition at time of this inspection.

(7) Under Column (h) record opinion, if any, of contributory causes
tor conditions observed, also any observations not covered under
other columns.

(8) A copy of the inspector's report is to be mailed to the District
Engineer immediately on completion, and a record copy shall be
attached to the Superintendent's semi-annual report.
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EXHIBIT F
I

LE'Pl'ER OF ACCEPl'ANCE BY AND TRANSFER

1'0 STATE RECLAMATION BOARD
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Y

THE RECLAMATION BOARD
OF THE

STATE OF CALIFORNIA

January 26, 1959

c
o

P
Y

._~,

District Engineer
Sacramento District
U. S. Corps of Engineers
P. O. Box 1739
Sacramento 8, California

Dear Sir:

Reference is made to your letter of December 15, 1958,
file number SPKKO-P 824.3 (Sac. Riv. Minor Trib), regarding the
responsibility for operation and maintenance of Unit No. 631, which
extends along Butte Creek from the Durham-Oroville Road upstream
approximately 4.3 miles.

The Reclamation Board, at its meeting of January 2, 1959,
formally accepted the maintenance responsibility of Unit No. 631
along Butte Creek in the area described in the second paragraph of
your letter under the conditions outlined in your letter.

Yours very truly,

THE RECLAMATION BOARD
A. 1-1. BARTON

Chief Engineer and General Manager

BY_-r.~:-::T~~~~~ _
WILLIAM A. CARVER

Assistant Secretary

HAC:lb
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SPKKO-P 824.3 (Sac. Riv. Minor Trib.)

The Reclamation Bhord1
State of California
1215 "C" Street
Sacramento 14, California

Gentlemen:

C
o

P
y

8 January 1958

Reference 1s made to District Engineer's letter dated 5 December
1957 relative to the joint inspection made on 9 December 1957, of two
certain levee units and channel improvements pertaining to the Sac­
ramento River Minor Tributaries Flood Control Improvement Project,
for the purpose of transferring them to the jurisdiction of the
State of California for operation and maintenance.

The required work consisting of channel improvements and levee
construction was completed on 4 January 1958 in accordance With
Specification No. 2532, Contract No. DA-04-l67-ClVENG-58-5 and
Drawing No. 50-4-3367. The levee units are along both banks of
Butte Creek extending from old Highway 99E upstream to the Durham­
Oroville Road.

The levee sections and channel improvements described above now
meet the reqUirements of the Sacramento Flood Control Project, there­
fore said levee sections and channel improvements are hereby trans­
ferred to the State of California for operation and maintenance.

The maintenance work required under the provisions of the
Sacramento River Flood Control Project 611all be performed in
accordance with existing Flood Control Regulations, inclosed here­
With, which have been prescribed by the Secretary of the Army
pursuant to Section 3 of the Act of Congress, approved 22 June
1936, as amended and supplemented by the current issue of the
Standard Operation and Maintenance Manual for the Sacramento River

EXHIBIT F
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SPKKO-P 824.3 (Sac. Riv. Minor Trib.)
The Reclamation Board

C
o

p
y

Flood Control Project. As provided under Paragraph 209.10(10)
of these regulations, a supplement to the Standard Operation and
Maintenance Manual covering these units of work is in process of
preparation and will be furnished to you upon completion.

A copy of this letter is being transmitted to the Department
of Water Resources.

EXHIBIT F
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STATE OF CALlFORNIA

c
o

p
y

Feb 18, 1971
File No.: 4130.55.104
Your Contract: DACW05-71-

c-0028

District Engineer
u. S. Army Corps of Engineers
650 Capitol Mall
Sacramento, California 95814

Dear Sir:

Reference is made to your letter of January 22, 1971,
concerning transfer to the State of California a portion of Little
Chico Creek, extending from the downstrerun face of the Butte Creek
Diversion Structure, downstream approximately 10.3 miles to the upstream
side of Alberton Road Bridge, for maintenance and operation.

This work was constructed in conformance with Specification
No. 985C and Contract No. DACW05-71-C-0028 •.

The Reclamation Board at its meeting of February 5, 1971,
formally accepted the above-referred to work for operation and
maintenance.

Sincerely yours,

/s/ A. E. McCollam
A. E. McCOLIAM
Chief Engineer and General Manager
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EXHIBIT G

SAMPLE PERMIT

for

USE OF RIGHT-OF-ENTRY-- -
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EXHIBIT
PERMIT

(Name of Levee Commission or City)

(Location}

Permission is hereby granted to:

(Name of Firm or Individual) (Address)

TO: (Describe in these spaces the proposal, including kind and tyPe
of construction, purpose intended, location by stationing. Indicate
passagel18y provided by means of gates, etc. Use separate sheets if
necessary, identifying each by reference herein.)

Porvided That:

Upon termination or expiration of this permit (whether by
voluntary relinquishment by the grantee, by revocation by the grantor
or otherwise) the grantee shall remove all structures, improvements,
or appurtenances which may have been erected or constructed under
this permit, and shall repair or replace any portion of the flood
protection structure or right-Of-way which may have been damaged by
his operations (including grading and seeding, or sodding, if
necessary), to the satisfaction of the grantor.

The structure or operation for which this pel1Dit is issued
shall be maintained by the grantee in such manner as shall not
injure or damage the flood protection structure, or interfere
With its operation and maintenance in accordance with regulations
of the Secretary of the Army.

The structure or operation covered by this permit may be damaged,
removed or destroyed by the grantor in time of flood emergency if
such action is determined by the grantor to be necessary in order
to preserve life or property or prevent damage or impairment to the
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use or safety of the flood protection structure, and the grantor
shall not be liable to the grantee for such damage or destruction.

Unless otherwise specifically provided herein, this permit may
be cancelled at any time by the grantor upon 10 days written notice
mailed to the address shown above. During such 10 day period, (or
such other period as may be provided herein), the grantee will be
permitted to remove any property or improvements installed under
this permit, and to repair or replace any damage to the flood
protection right-of-way or structures resulting from his use or
operations. At the end of such period, the grantor shall have
the right to possess and dispose of any such property or improve­
ments remaining upon its right-of-way, and may proceed to repair
or replace any such damage, and the grantee herein shall be liable
to the grantor for the full cost of such repairs or replacements.

The construction, installation and maintenance of the structure
or structures covered by this permit shall be subject to inspection
by representatives of the grantor and the United States at all
reasonable times.

In the event the work covered by this permit consists of or
includes major construction, the cost of inspection thereof by
the grantor and/or the United States shall be paid by the applicant.

Grantee agrees that it will not use the area or facilities
covered by this permit, or permit such area to be used, for any
purpose other than is specifically covered by this permit.

(Use these spaces for special conditions applicable to this permit.)

THIS PERMIT SHAIJ., NOT BE VALID UNTIL APPROVED BY THE DISTRICT ENGI­
NEER.. CORPS OF ENGINEERS .. U. S. ARMY.. OR HIS AUTHORIZED REPRESENTATIVE.

Signature(Grantor)

Terms of this permit Approved:
are hereby accepted

(Title) (Date)

Signature(G18 ntee 5 (Date5 (Date)

District Engineer• EXHIBIT G
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REGULATIONS GOVERNING ISSUANCE OF PERMITS FOR USE OF
RIGH'I6"OF~WAY FOR FLOOD PROTECTION PROJEcTS -------

As the flood protection works and rights"of"way are owned by the
Local Interests and will be operated and maintained by them in accord­
ance with the Regulations of the Secretary of the Army, and issuance
of any permits to use any part of the rights-of-way will be handled by
the Local Interests, with the restriction that no such permit may be
issued without the approval of the District Engineer, as stated in
paragraph No. 208.10, (a) General, (5) of the Regulations, a copy of
which is attached hereto.

Applications for use of the rights-of-way should be addressed to
The City or Levee Cou~ission having jurisdiction over the local flood
protection project. The City or Levee Commission will then forward
the application to the District Engineer, Corps of Engineers, Sacra­
mento, California, with its recommendation, with reasons for such
recommendation. It is suggested that the application and recommen­
dations be forwarded with a draft copy of the permit, in order that
all objectionable features may be eliminated prior to its proffer to
the applicant as this may prevent misunderstandings and arguments.
If for any reason it is desired to forward the permit itself without
this intervening step, five copies of the proposed permit should be
included on which is stated the exact use of the rights-of-way, for
which permission is being requested, together with any condition or
restriction of the permit. The permit should be signed by the appli­
cant and an official of the Local Interests. A draWing, sketch or
detail plans as may be required to show the exact location, nature of
work and proposed method of construction should be attached to each
copy of permit. If the permit is approved by the District Engineer,
three copies will be returned. This will enable each party concerned
to have a copy of the approved permit.

In any case where a permit 1s requested for any purpose which
might cause disfigurement or damage to the flood protection rights­
Of-way or structure in its erection, use, or removal, it is suggested
that the applicant be required to post a bond of sufficient amount
to protect the Local Interests from any cost of repair or removal,
and to guarantee faithful performance of the permit conditions. In
such cases the permit should state the amount and conditions of the
bond.

In cases involving major construction or other work which may
directly affect the flood protection structure, it will be necessary
that the United States inspect the work and the Local Interests may
also desire to ins~ect:tt. As stated in the permit form, such in~

spection will be at the expense of the grantee, and this should be
called to his attention. Except in cases of known financial security
arrangements should be made With the grantee for an advance deposit
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or bond to cover such costs.

There is attached hereto a copy of a permit form which has
been successfully used by a number of cities and 1evee committees~

EXHIBIT G
Sheet 4 of 4



EXHIBI':r H

GAPS IN LEVEE THAT MAY----- --
REQUIRE SANDBAGGING
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,
UPPER BUTTE C&~K

GAPS ~ LEVEE~ MAY REQUIRE SANDBAGGING

1

Adjacent Standard Project Elev. Width Approx. flow
Location Levee Project Design Bottom of at which sack-

Grade Flood Flood of Gap iog is required
Plane(1) Plane (2) Balla.st (Feet) c.f.s.

Sacramento Northern
Railway (right bank) 150.0 150.0 146.5 145.0 20 23,000

Southern Pacific
Railroad (right bank) 147.2 147.0 142.4 140.5 20 23,000

Southern Pacific
Railroad (lett bank) 144.9 144.8 139·9 142.8 20 34,000

Old Highway 99E
(right bank) 146.0 144.3 141.5 141.5 35 27,000

Old Highway 99E
. (left bank) 144.9 144.4 139·0 141.6 35 33,000

All elevations are U. S. Corps of Engineers Datum

NOTE: (l~ Flow = 40,000 c.f.$. Frequency estimated at once in 200 years.
(2 Flow = 27,000 c.f.$. Frequency estimated at once in 50 years.

~
til
~
:=
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